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Taiwan has been experiencing rapid growth in outward 
investment since 1987. The rush to set up low-cost 
manufacturing operations overseas, especially in Mainland 
China and low-cost countries in Southeast Asia, is driven 
by the need of Taiwanese firms to avoid the rising wages, 
land costs, NT dollar, and increasingly strict pollution 
controls that are threatening the island's status as an 
export powerhouse, Another important reason is 
liberalisation of foreign exchange in 1987. Actually 
Taiwanese companies started putting money into Southeast 
Asia in the mid-1970 in order to penetrate these 
protected domestic markets, but investment was limited to 
a trickle by foreign exchange restrictions. The Taiwan 
government is now actively protnoting overseas investment. 
Quite apart from the economic benefits involved, the 
outward investment furthers Taiwan's foreign policy aims 
at building international economic ties to help break the 
island's diplomatic isolation. Therefore； many companies 
start seeking low-cost bases for manufacturing products 
mostly destined for the US and European markets. .Placing 
lower-end manufacturing process overseas while retaining 
I 
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higher value-added processes in Taiwan will also 
strengthen the domestic economy. 
The outward investment has implications both for 
Taiwan's pattern of trade, the island's domestic 
industrial structure and the economy as a whole. 
Moreover, companies with offshoots"in Southeast Asia gain 
a base from which products are exported to traditional 
markets in advanced countries and Mainland China. On the 
other hand, Taiwanese companies have shed downstream 
product lines and upgraded their domestic output. The 
economic structure of Taiwan now is shifting away from 
traditional manufacturing industries to services and 
higher value-added industries. 
Taiwan itself has received large amount of foreign 
direct investment inflows, which has been used 
successfully to create an "economic miracle" noted by the 
world. Along with huge current account surpluses 
generated through great performance in international 
trade, Taiwan has become a net exporter of capital. 
Rapid rise in wages has caused labor intensive industries 
in Taiwan to become less competitive in world export 
market. Economic and political forces have combined to 
create a powerful impetus for Taiwan's export-oriented 
industries to establish overseas production bases in 
2 
final markets, especially those in the neighboring 
countries. Experienced Taiwanese industrialists exploit 
profit opportunity by direct investment in low-wage 
neighboring countries, Mainland China, Asean-4 -
Indonesia, Malaysia, the Philippines, Thailand and even 
Vietnam, where strong comparative advantage in. labor-
intensive industries still persist. 
Due to political barriers, the first wave of Taiwan 
direct investment went to Asean-4 rather than Mainland 
China. However, investment in Asean-4 in 1991 declined 
because Taiwan's legalization of indirect investment into 
Mainland China. Indirect investment in products which 
are no longer competitive in world market is allowed to 
invest in the Mainland^. As a result, the upsurge of 
Taiwan investment into the Mainland has been increased at 
the expanse of Asean-4 since 1988. Facing the surge of 
indirect investment into the Mainland, Taiwan government 
tries to guide the investment boom rather than to 
restrict it. However, in order to reduce heavy 
dependence on the Mainland, Taiwan government makes lots 
of efforts to build diplomatic and commercial 
relationship with Asean-4. For instance, Taiwan 
government has signed agreements with Asean-4 to promote 
1 see Chiu & Chung (1993). 
3 
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economic cooperation'. Furthermore, President Lee 
actively carried his so-called "southward policy", that 
is, went to the Philippines, Indonesia and Thailand 
through -informal visits" in early 1994 to encourage 
outward investment in Asean countries. Although most of 
the Taiwan's outward investment was undertaken by small-
& medium-scale firms, large-scale state-owned business 
such as China Oil started to invest in Asean-4. The 
close relationship and interdependence between Taiwan and 
Asean-4 is expected in the coming decade. 
Taiwan's direct investment not only upgrade the 
industrial development but also diversifies export 
markets. With increasing investment in Asean-4, the 
trade relationship between Taiwan and Asean-4 is 
strengthened. Meanwhile, heavy reliance on US market is 
diminishing. Furthermore, the increased investment flows 
to Asean-4 in recent and in the future should lead to 
more intra-industry trade. Increasing intra-industry 
trade is not just a consequence of economic development, 
it also signifies economic interdependence and 
cooperation. On the other hand, there is increasing 
competition in exports between Taiwan and Asean-4. 
, — •••— • 
2 In order to help investors in investing abroad and avoid double 
taxation, Taiwan has signed "agreements on Mutual Protection of 
Investors" with Indonesia, the Philippines. Similar agreements with 
Thailand, Malaysia have been signed. 
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Asean-4 plays two roles in the economic cooperation with 
Taiwan, one which is complementary to Taiwan's industrial 
development, and. the other as a new rival in 
international trade. 
Direct foreign investment has great impact not only 
-on the whole economy of the investing country but also on 
that of the host country, especially on the performance 
of trade. The purpose of this paper focuses on various 
trade effects stimulated by Taiwan's outward investment 




DIRECT FOREIGN INVESTMENT 
2.1. Theories of Direct Foreign Investment 
The upward trends in both economic growth and direct 
foreign investment are now global phenomena； not only for 
industrial countries but also for developing countries. 
The key benefit of direct foreign investment is that it 
transfer technical and managerial skills to the host 
country. For developing countries, they secure the 
needed industrial technology managerial expertise and 
marketing know-how through direct foreign investment. 
Direct foreign investment helps stimulate economic growth 
in the host country and also reorganize world production 
to exploit comparative advantage. Most direct foreign 
investment is undertaken by multinational enterprises. 
MNES often have monopolistic advantages deriving from 
superior knowledge, technology, and management skill -
firm-specific assets. These firm-specific assets can be 
transferred easily to foreign market at little cost. 
參 
Further, firm-specific assets often have��public goods" 
nature. This implies that direct foreign investment has 
spillover effect and long-term effects on structural 
changes of the host country. 
6 
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A large theoretical literatures have been developed 
to explain the phenomenon of direct foreign investment 
and the reasons for international production by 
multinational enterprises. Modern theory of direct 
foreign investment suggests that the MNE develops in 
response to imperfection in goods or factor markets. For 
instance, if there is imperfection in the goods market, 
such as tariff, MNE would invest in importable sector in 
host country rather than export products to host country 
in order to bypass tariffs. As a result, free trade is 
replaced by direct foreign investment. 
The role of firm-specific endowments is stressed in 
the theory of direct foreign investment. Then, the 
country-specific endowment, which determines direction of 
trade, is replaced by firm-specific endowment of MNE. 
There are several literatures on the theory of MNE in 
which different kinds of imperfection in the market are 
considered. Some have focused on the imperfection in the 
markets for knowledge and others have focused on the 
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Monopolistic advantage of direct foreign investment 
According to the 'tndhopolistic advantage theory of 
direct foreign investment, the investing firm possessing 
with firm-specific asset deriving from superior 
technology or management skills could exploit monopoly 
power to earn more profit than local firms in unfamiliar -
markets under imperfect market structure. Comparing with 
local firms, there are addition costs for embarking on 
international business. To compete successfully, foreign 
investors must have some advantage not owned by the local 
competitors. According to the industrial organization 
approach, large and oligopolistic firms are typically 
multinationals. They can create a barrier to entry in 
markets through product differentiation derived from 
large-scale advertising. The pioneer studies on this 
theory related to industrial organization approach was 
conducted by Hymer (1960) and Caves (1971). Hymer viewed 
direct foreign investment as a strategy for MNE to 
develop firm-specific advantage in imperfect markets. 
Furthermore, Caves extended Hymer's work and regarded 
direct investment in terms of oligopoly structure 
associated with product differentiation advantages that 
would strengthen the oligopoly. 
8 . 
Internalization theory of direct foreign investment 
Alternatively, internalization theory explains why 
foreign production is a more effective way to exploit 
comparative advantage than exporting or licensing. MNEs 
with technological knowledge have developed in response 
to any type of market failure, such as imperfect 
information, which prevents the operations of 
international trade and investment efficiently. One 
particular feature of internalization view stresses the 
imperfection in the market of knowledge. Once the 
knowledge has been created, the firms face the problem of 
retaining its knowledge. As technological knowledge has 
spillover effect, MNEs have to internalize their 
knowledge assets in order to prevent disclosure. 
Therefore, direct foreign investment (i.e. set up 
subsidiary) is preferred to licensing or joint venture, 
since the latter would involves the risk of dissipation 
of the knowledge asset. It implies the MNE is a more 
efficient facilities that exchanges factor services and 
goods across national border through direct foreign 
investment rather than external market. ‘ 
However, the monopolistic advantage will be eroded 
over time. The new specific advantage can be generated 
through R&D. Studies by Vernon (1966)； Buckley and 
• % 
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Casson (1976) and Rugman (1988) are related to this 
theory. According to Vernon's product cycle theory, MNE 
is a efficient organization in developing new products 
and can exploit the advantages in foreign market through 
direct investment. The product cycle theory explains why 
certain type of innovation take place in some countries 
rather than others and links this with stages in the 
shifting from exports to direct foreign investment. 
Buckley and Casson first explicitly studied the 
relationship between knowledge market imperfections and 
internalization of markets. 
Both monopolistic advantage and internalization 
theories of direct foreign investment emphasize the 
importance of firm-specific assets which could move to 
any country by MNEs. 
* 
Location-specific factors - ''eclectic theory 
A successful theory of the multinational must 
explain not only why production is carried by foreign-
owned firms but also why production is occurring in a 
country. This implicitly requires a theory of location, 
which explains where firms locate their foreign-affiliate 
operations. Dunning (1977) explained the MNE in terms of 
an ''eclectic theory" of international production. His 
10 
theory integrates firm-specific advantage with country-
— specific advantages which also determine direct foreign 
investment. It specifies that the location of production 
mainly depends upon country-specific advantages. 
According to this theory, a firm fulfilling the following 
conditions has the ability to invest in foreign 
countries： 
(1) ownership advantages ： the firm should possess an 
ownership advantages such as brand name, patent on 
production process or superior knowledge on market that 
allows it to compete successfully with the firms, in the 
host country. 
(2) location advantages ： outward investment should be to 
a country with a location advantage for production. This 
kind of advantages derives from comparative advantage 
such as low factor prices (wage, rent) or tax incentive 
that attracts foreign investors. 
(3) international advantages ： International advantages 
encourage firms to engage in their own production process 
instead of contracting out the right to produce (e.g. 
contracting out the right to use a particular brand 
name). 
11 
As a result, a firm investing abroad with ownership 
advantage "could exploit the location advantages of host 
country through international production. 
2.2. International Trade and Capital Mobility： 
Complements or Substitutes ？ - • 
Are direct foreign investment and international 
trade substitutes for each other or complements ？ It is 
well known that Mundell (1975) analyzed the trade effects 
of factor mobility in the Heckscher-Ohlin-Sameslson model 
under the assumptions of perfect competition, fixed 
factor endowment, and no technology gap. Mundell showed 
that factor mobility and trade in goods are substitutes 
for each other. The reason is that factor mobility would 
affect the international difference in factor price. 
Under the assumption of perfect competition, factor 
mobility will cease when there is no difference in factor 
price between countries. Also, there would be coiranodity 
price equalization. Mundell's analysis implied direct 
foreign investment and international trade are substitute 
for each other. • 
Actually, some observations indicated that factor 
movements and trade may be complementary. For example, 
the vertical integration form of direct investment 
12 
involved in the natural-resource sectors. This kind of 
direct investment aims at . ttie extraction and/or 
processing of raw materials primarily for end products to 
third countries and the home country. This kind of 
investment in securing natural-resource is complementary 
to international trade. Although factor movements would 
displace trade in some cases, their effects on trade 
would be larger than substitution effects. Statistical 
data suggests trade and factor flows have expanded 
together for the whole world. Agmon (1979) and Markusen 
(1983) pointed out that direct foreign investment and 
international trade are complements rather than 
substitutes. On the other hand, Kojima (1978) 
demonstrated that some direct foreign investment are 
complementary to trade whereas some are substitute. Both 
natural resource- and labor-oriented investment are 
trade-oriented investment which is complementary to 
trade. In contrast, market-oriented investment induced 
by trade barriers or met the host country's interest in 




2.3. Types of Direct Foreign Tnvestment 
According to the direction of trade, there are two 
types of direct foreign investment： 
(1) import-substituting direct foreign investment'： This 
kind of investment is driven by trade barriers such as 
tariffs, distance and transport costs. Using artificial 
trade barriers to stimulate direct investment is common 
in the industrialisation policies of many countries, 
especially those in the initial stage of 
industrialisation. This type of investment mainly serves 
the markets of the host countries. Recently, Taiwanese 
firms investing in the European market has been primarily 
import-substituting. 
(2) export-oriented direct foreign investment： This type 
of direct investment is to serve third-market from off-
shore industry. The difference in production costs can 
explain export-oriented direct investment. For instance； 
Taiwan's investment in low-wage countries are mainly 
based on comparative costs in order to increase 
international competitiveness. 
Alternatively； comparing the production between 
parent firms and subsidiaries abroad, there are two types 
of direct foreign investment. 
14 
(1) vertically integrated direct foreign investment： This 
type of firms tend to specialize in certain products. 
Most of their subsidiaries abroad are in fact the 
downstream or upstream business of the parent firm. 
Their supply of components or imports is usually from the 
parent company or from other subsidiaries. A number of 
theories have been developed to explain vertical 
integration. They are useful for understanding the 
linkages between trade and investment. 
(2) horizontal integrated direct foreign investment： 
These firms have standardized technology so that their 
subsidiaries abroad produce similar or identical products 





一- TAIWAN'S OUTWARD INVESTMENT 
、 
3.1. Overview 
The attitude of Taiwan government on outward 
investment shifted from restricting capital outflow 
before 1960s to promoting outward investment in mid-
1980s. The transformation can be divided into four 
# 
stages^. 
First, the emerging stage started in 1962. 
"Regulations Governing the Screening and Handing of 
Outward Investment: and Outward Technical Co-operation 
Projects" was announced in this year. The regulations 
have been amended four times since then. In fact, the 
rigid financial requirements for the qualification of 
outward investment, including required low debt/equity 
ratio and average profit ratio, restricted capital 
exports from Taiwan'. Only 123 projects with an amount of 
US$49 million of outward investment were approved during 
1962-1978, The second stage, encouraging stage, began in 
1979. Taiwan government was aware of the importance of 
3 For details, see ''Outward Investment From Taiwan R.O.C. , A New 
Source of International Capital", 1993, Industrial Development & 
Investment Center, Ministry of Economic Affairs. . 
4 Debt/equity ratio must be lower than 200% and average profit ratio 
for the past 3 years should be over 5%. 
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outward investment because of the energy crisis and world 
economic recession in the early 1970s. Therefore, Taiwan 
promoted the outward investment which engaging in 
extractive industry and exploitation of raw materials and 
natural resources. Several policies to encourage this 
kind of outward investment were adopted in 1979 - including 
a series of tax incentives and relaxation of financial 
requirements5. ^he result was quite successful. Totally 
US$84 million invested abroad during 1979-1984. Third, 
as promoting stage started in 1984, the government 
promoted actively outward investment to take advantage of 
the US Caribbean Basin 工nitiativeS. Outward investment 
was no longer limited to engage in extractive industry 
and exploitation natural resources. Three kinds of 
outward investment which exploit natural resources abroad 
and ship back for Taiwan's domestic industrial use were 
identified by the government to invest aboard?. Measures 
including further relaxing financial restriction and 
providing financial support were adopted®. Till .the end 
of 1986, US$137 million was invested abroad. The fourth 
5 A 5-year income tax was introduced in mid 1979. Previous 
debt/equity ratio was loosened to 100%. 
6 Investment in Caribbean and Latin American countries could be free 
to export to the U.S. market. 
7 The investment includes the production or processing of agricultural 
and industrial raw materials, technology transfer. 
8 Investment approved by the Ministry of Economic Affairs was eligible 
for the assistance such as loans and insurance. 
‘ 17 
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stage, rapid growth stage, began in 1987. The scope of 
outward investment was widened largely. Various types of 
outward investment occurred following the relaxation and 
controls in foreign exchange and financial markets in 
1987, and in accordance with industrial development. 
Basically, the outward investment which help upgrade the 
« 
industrial structure of Taiwan was allowed to invest 
abroad. Projects amounted to US$4460 million were 
approved during 1987-1991. Currently, several favourable 
incentives are also provided to investing firms including 
tax incentives, financial supports, government supports 
and services^. 
3 2. Types and Trends of Taiwan's Outward Investment 
Taiwan's outward investment has been rising but the 
phenomenon is not new. According to Taiwan official 
statistics, the earliest outward investment was made in 
1959 in Malaysia^®. In mid 1980s, Taiwan government began 
to promote outward investment. The results were quite 
successful. The investment amounted to above US$10 
million and started to increase dramatically in 1987. 
9 Beside loans and insurance, investment in the Caribbean and Latin 
American countries was eligible for subsidies such as travel 
expenses. Moreover, the government provides different kinds of 
services such as supplying information and negotiating of agreements 
with host countries. 
10 The investment was in cement industry with US$100 thousand. 
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Till the end of 1994, Taiwan has invested US$8997 million 
in foreign countries (see Table 1). As the- most 
favorable destination of investment, the United States 
attracted US$2458 million (27.6% of Taiwan's total 
outward investment). Investment in Asian countries comes 
second, amounting to US$3600 million or 40.5% of the 
total investment. Among these Asian countries, Malaysia 
attracted US$1123 million (12.6% of Taiwan's investment), 
followed by Hong Kong (US$604 million, 6.8%)' Thailand 
(US$568 million, 6.4%), and Indonesia (US$318 million, 
3.8%) . Vietnam is becoming a new Taiwan investment 
recipient country. US$499 million, 5.6% of total 
investment, went to European countries in response to the 
formation of the single European market. 
in term of industries, banking and insurance took 
the largest share (25.9%) of Taiwan's total outward 
investment (see Table 2) . Electronic & electric 
appliances counted 16.3% of total investment, followed by 
chemicals (11.8%), services (7.7%), trade (7.6%)' basic 
metal (5.09%), garment & footwear (4.1%) and textile 
(3.1%). 
We find very different patterns of Taiwan's capital 
distribution in different host countries. As shown in 
Table 3, 41% of total investment in the USA was in 
19 
tertiary industries such as banking & insurance (21.4%), 
services (10.5%) and trade (5.3%) during 1959-1992. 59% 
of total investment was invested in manufacturing 
industries including electronic & electric appliance 
(22%), chemicals (23%) and food and beverage processing 
(9%) , -In contrast, the distribution of Taiwan's capital 
in European and Asean-4 is more uneven than that in the 
USA. in European countries, 91% of total investment was 
in tertiary industries： banking & insurance (67”， 
services (12%) and trade (11%) . Only 8% of investment 
was in manufacturing industries： electronic and electric 
appliances (5%) and textile (3%). Conversely, 96% of the 
investment in Asean-4 was in manufacturing industries, 
while only 1.7% was in tertiary industries： trade (0.9%), 
banking and insurance (0.3%) and services (0.4%). 
Taiwan's major investments in the manufacturing sectors 
of Asean-4 were electronic and electric appliances (27%), 
basic metal (22%), chemicals (14%), non-metallic mineral 
(9.8%) , textile (9%) , pulp and paper products (5.4%), 
plastic and rubber products (4%) and food and beverage 
processing (1.7%). 
In order to maximize profits, Taiwanese firms invest 
in different industries in accordance with the 
comparative advantages of the host countries. The most 
20 
important motive for Taiwan's investment comes from 
location advantages of host country such as rich 
、 
resources, large domestic market and abundant productive 
factors (Kojitna, 1978) . Different kinds of foreign 
investment are motivated by different location 
advantages. Firms may inve&t abroad to secure natural 
resource such as oil or productive technology. They may 
also aim at expanding the sales to the market in the host 
country• 
Generally speaking, most of Taiwan's direct 
investment in neighboring, low-wage countries was in 
manufacturing sectors. The investment in Asean-4 tended 
to be export-oriented which aimed at building defending 
market for exporting to United Stated, Mainland China and 
reverse import to Taiwan. A small portion of Taiwan's 
outward investment aimed at expanding markets of host 
countries. In contrast, Taiwan's investment in developed 
countries tends to gain access to the large domestic 
markets and acquire advanced technology. 
3.3. The Limitation on The Statistics of Taiwan's Outward 
Investment in Asean-4 • 
Taiwan investment in Asean-4 has increased sharply 
since 1987. Unfortunately, as the real amount of outward 
‘ 21 
investment is not available, approval statistics are 
used. Moreover, there exists great discrepancies in 
statistics for host and source countries. As shown in 
Table 4, figures compiled by host and source countries 
are quite different. The reasons of these discrepancies 
are (1). Taiwan's relative rigid measures in the early 
stage to prevent excessive capital export, (2)• the 
provision for the outward remittance of foreign exchange 
of up to US$5 million per year per company without 
obtaining prior approval from the Central Bank of China 
(Taiwan, R.O.C.) since 1987 and (3). the tax evasion of 
undeclared outward investment. 
Therefore, only few outward investment was declared 
to Ministry of Economic Affairs, R.O.C. and Taiwan's 
statistics on the amount of outward investment are much 
underestimated. Statistics on the amount of capital 
inflow approved by the host countries are more reliable. 
In contrast, since the statistics of the share of 
Taiwan's investment in individual industry is only 
available from Taiwan's official statistics, the share of 
each industry is obtained from Taiwan's official 
statistics. We believe that the distribution of Taiwan's 
investment according to Taiwan official statistics would 
t 
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not differ from that according to host countries' 
statistics too much. 
‘ Here, statistics on the amount of approved inward 
investment of host countries is used for the amount of 
Taiwan's investment in host countries. However, the 
composition of Taiwan's investment in individual industry 
can only be obtained from the statistics on Taiwan's 
outward investment by industry. Moreover, the 
information related to Taiwan's outward investment in 
Asean-4 such as the exports (amounts and products) of 
Taiwanese firms in Asean-4 is not available either^. The 
limitation and insufficiency on the data related to 
Taiwan's outward investment in host countries are the 
main difficulties of this study. 
3.4. Taiwan's Outward Investment in Asean-4 
In order to recover its competitiveness in export 
market, Taiwan strengthened its export capacity through 
moving production to low-wage countries. Asean-4 are the 
largest recipients of Taiwan investment in manufacturing 
industries. There is mutual benefit for both home and 
u J have written to Taipei Economic & Cultural Centre in Asean-4 to 
ask more information about the activities of Taiwanese firms. Only 
approval capital inflow by host countries and the list of Taiwanese 
firms in the Philippines were provided. The letter from Taipei 
Investors' Association in Malaysia showed that most of Taiwanese 
firms were engaged in exporting. 
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/ . 
host countries. Not only Taiwan can increase its 
competitiveness in exports market but Asean-4 can also 
speed up their industrialisation. Moreover, it is 
relatively easy for Taiwanese businessman to plug into 
the overseas Chinese communities of Asean-4, particularly 
. 尊 
since in areas where their common language, the Hokkien 
dialect, is used. Malaysia is favoured for this reason. 
As the Chinese dominate much of the cotranerce in Asean-4, 
they have made powerful local business allies for the 
Taiwanese entrepreneurs in host countries. 
Until the end of August 1993, Taiwan was the 2nd 
largest foreign investor in Malaysia, with total 
investment of US$5665 million, only second to Japan (see 
Table 4). The top five industries of Taiwan's investment 
were in electronic and electric appliances, basid metal, 
textile, chemical and non-metallic minerals (see Table 
5) . Malaysia has accounted for the largest share of 
Taiwan investment in Asean-4, followed by Thailand. In 
Thailand, Taiwan was the 4th largest foreign investors 
after Japan, Hong Kong and the USA. The principle 
investing industries are electronic and electric 
appliances, chemicals, textile, plastic and rubber 
products and basic metal. With good infrastructure and 
sufficient supporting industries, Malaysia and Thailand 
24 
have attracted large flows of foreign investment. As the 
3rd largest foreign investor after Japan and Hong Kong, 
Taiwan invested US$3980 million in Indonesia. The major 
industries are pulp and paper products, textile, non-
metallic minerals, plastic and rubber products and 
chemicals. Compared with other three countries, the 
Philippines has got relatively small amount of Taiwan's 
investment. Taiwan's investment in the Philippines 
amounted to US439.8 million, following Japan, USA, Hong 
Kong and Britain, as the 5th largest foreign investor. 
The principle industries are chemicals, non-metallic 
minerals, textile, basic metals and electronic & electric 
appliances. However, because of social and political 
disturbance, the Philippines is losing its attraction to 
foreign capital. 
As shown in Table 5, Malaysia has the largest 
Taiwan's investment in electronic and electric 
appliances, textile, machinery lumber and bamboo products 
and basic metals among Asean-4. The largest investment 
in food and beverage processing was invested in Thailand. 
Indonesia has got the largest investment in pulp and 
paper products. 
In short, most of Taiwan's investment in Asean-4 are 
generally labour-intensive, small- & medium-scale 
參 
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project:si2. Large-scale projects were relatively rare. 
Taiwan's investment in pulp & paper products, amounted to 一 -
US$997.5, is the largest projects in Indonesia (Thee, 
1992) . Moreover, China Oil, Taiwan's state enterprise, 
starts to co-operate with Indonesia to explore petroleum 
- and natural gas (United News, 1994). In Malaysia, Hua_ 
Lung Co. LTD., the largest firm in textile industry in 
Taiwan, invested US$73.8 million in textile industry 
(Tiarn's news 1994)'-'. In 1990, Tai-Yuen Textile (phils.) 
Inc., a Taiwan's spun yarn & knitted fabrics maker, 
invested US$90.2 million in the Philippines^^ 
3.5. Investment Incentives of Asean-4 
Generally speaking, the rapid increase in Taiwan 
direct investment in Asean-4 can be explained by the 
supply and demand of foreign investment funds. The 
supply side of Taiwan direct investment is determined by 
its current account surplus, trade protectionism by 
importing countries on Taiwan's export, various 
incentives of Asean-4 and the consideration of economic 
口 Calculating from Table 5, the average scale of Taiwan's investment 
in Malaysia is US$6.4 million, those in the Philippines, Indonesia 
and Thailand are US$3.4 million, US$3.3 million and US$2.5 million 
respectively. 
13 Tiam's news was offered by Taipei Investors' Association in 
Malaysia. 
BOI approved Taiwanese Investments (1986-1992)was offered by Taipei 
Economic and Trade Center in the Philippines. 
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cooperation with Asean-4. The demand side is determined 
by the size of the current account deficit of Asean-4 and 
the technology gap between Taiwan and Asean-4. 
Most of Taiwan direct investment in manufacturing 
industries was undertaken to take advantage of low 
production costs. Taiwan direct investment in Asean-4 is 
strongly motivated by this. Apart from the abundant 
cheap labour force, Asean-4 are rich in natural 
resources. As one of the Taiwan's major oil supplier, 
Indonesia has rich oil and natural gas. In addition to 
large share of exports in oil, natural gas and forest 
resource, Malaysia's production of tin, palm, and rubber 
j ranked as the top one in the world. Thailand, one of the 
i 
i 
top five food suppliers in the world, also has various 
mining products, such as tin, marl, gypsum and fluorite 
ore. The Philippines has rich resource in copper and 
iron ore. Among the factors contributing to the economic 
growth of Asean-4 over the last two decades, abundant 
natural resource is a major factor. It helps the 
countries to earn foreign exchange to finance other 
industrial projects and it also assists the development 
of resource-base and labour-intensive industries. 
Outward investment is also affected by the national 
policy (liberal or not) of home and host countries. A 
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country's economic growth, political environment and 
policy changes - would alter the economic environment 
X 0 
(Wallace 1990) • Over the last two decades, Asean-4 has 
experienced a rapid transformation in their economic 
structure (see Table 6.1 & 6.2). The share of 
agriculture in GDP is declining but the share, of non-
agriculture sectors is increasing over time, especially 
the share of manufacturing and services sectors. 
In order to attract more export-oriented investment, 
Asean-4 provided favourable investment policy to .foreign 
investors. Most of Asean-4 offers tax concessions to 
promote investments and to direct resource into selected 
industries and location. Moreover, Asean-4 offers 
special incentives to foreign investors who promote 
exports. 
3.6. Investment Policy of Asean-4— 
Indonesia 
Despite exorbitant local interest rates, high levels 
of corruption and poorly developed infrastructure, 
工ndonesia has also been growing modestly. Indonesia has 
the lowest wage rates in Asean-4. 




Because of the fall in oil price in the mid-1980s, 
Indonesia shifted its development strategy -towards a more 
open economy. It aimed at reducing its dependency on oil 
and gas exports, which had been the major source of 
foreign exchange earnings, and promoting development in 
non-oil sectors, especially manufacturing. Indonesia 
also actively encourages private investment including 
domestic investment and foreign direct investment. 
Moreover, the government is committed to provide a 
I j 
favourable business and investment climate. The 
Investment: Coordinating Board (BKPM) has become the 
government agency responsible for approving investment 
« 
application and providing services to investor. 
The new foreign investment policy has more 
incentives and less restriction. Export-oriented 
projects continue to enjoy the exemption or refund of 
import duties and value added tax on raw materials used 
for the production of exported products without time 
limit. Import duties on capital goods and raw materials 
for 2 years of production are exempted or reduced. 
Moreover, to avoid double taxation, Indonesia makes 




Malaysia is the most popular destination for Taiwan •- -
investors in Asean-4. It has an adequate infrastructure, 
an efficient government, a suitable language mix, a 
robust and export-oriented economy and adequate higher 
-education. The labour cost is higher relative to the 
other three countries. 
As in Indonesia, the decline of oil and commodity 
prices led Malaysian government to open its economy. 
Also, the government has realized that the importance of 
private sectors for the country's overall economic 
development. Most sectors were open to foreign 
investors. A number of laws has been promulgated to 
encourage and regulate foreign investment in Malaysia. A 
100% foreign ownership is allowed for export-oriented 
projects which can be exempted from corporate tax for a 
number of years. Non-tax incentives including free trade 
zone, subsided industrial estates and investment 
quarantine agreement are offered. As a result, foreign 
investments in manufacturing were increasing in export 
processing zones. Although there is few control on 
foreign investment, technology transfer projects must be 
approved by the Ministry of Trade and Industry. . 
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The Philippines 
Taiwan business ties with the Philippines Chinese 
community have always been strong； partly because of the 
country's proximity. The Philippines is no longer 
attracting investors due to unstable political situation. 
The Philippines government seeks to encourage 
foreign investment into the Philippines. The current 
administration is committed to formulate investment rules 
that are fair and consistent. This includes the 
elimination of bureaucratic red tape. 
0 
Newly registered enterprises are exempt from income 
tax. Enterprises registered with the BOI (Board of 
工 nvesment) are entitled to a range of incentives. 
Moreover, expanding enterprises are entitled to an 
exemption from income taxes proportionate to their 
expansion for a period of three years. Importation of 
machinery, equipment and accompanying spare parts for new 
and expanding registered enterprises is exempted parallel 
customs duties and national revenue taxes. 
Many of the present laws that affect foreign 
investment were created in the late 1960s when the 
Philippines was leading other Asian countries in economic 
development. Since that time, however, the country's 
economic development has slipped behind the other Asean 
31 ‘ 
countries. Due to political problems, the Philippines is 
no longer as attraction to foreign investors. 
Thailand 
AS the first country in the region to liberalized 
its investment incentives in the mid 1980s, Thailand 
still attracts Taiwan manufacturers despite its strained 
I 
I 
I infrastructure and deficiency in skilled managers. 
The Thai government has long been aware that private 
investment is important for national development. 
Foreign investments are welcomed and encouraged through a 
wide range of strong government incentives. Compared 
with other countries, government intervention is .minimal 
in the Thai economy. The economy is an open market-
oriented economy. The government is now taking more 
concerted steps to attract foreign investment. 
Board of Investment (BOI) is authorized to provide 
various forms of protection and promotional incentives, 
under current policy, the most generous BOI incentives 
are available for the export-oriented, labour-intensive, 
resource-based investment and projects located outside 
Bangkok. 100% foreign ownership is allowed to companies 
exporting at least 80% of their products. 
32 
Tax incentives granted include exemption from 
corporate income tax and exemption or reduction of import 
duties and business taxes on imported raw materials , 
component, machinery, and equipment for production. 
Generally speaking, large flows of foreign 
investment into Asean-4 (except the Philippines) can be 
explained by such factors as political, social and 
economic stability, rapidly growing domestic .market, 
favorable factor endowment； outward-oriented government 



















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Table 4: Discrepancy Between Incoming/Outgoing 
Investment Among Asean-4 and Taiwan - -
、 Unit: USSmiHion 
Country Year Home Country (approved) Host Country (approved) Rank 
Amount Case _ Amount Case 
Indonesia up to 1985 25.78 ^ 152 3 
1986 1.78 0 18 0 
1987 0.95 0 8.4 3 
1988 1.92 3 914 18 
1989 0.31 1 157 49 3 
1990 61.87 18 618.3 94 
1991 160.34 25 1056.5 57 
1992 39.93 20 563.3 23 
1993(Jan,Aug.) 0.2 1 31 11 
subtotal 293.08 80 3980 258 
Malaysia""" up to 1985 TS 19 46.32 123 
1986 0 0 4.07 15 
1987 5.83 5 91 37 
1988 2.7 5 313 111 
1989 158.64 25 815 191 2 
1990 184.88 36 2383 270 
1991 442.01 35 1314.21 182 
1992 155.72 13 602 137 
1993(Jan.-Aug.) 2.7 7 96.64 52 
subtotal QSQ78 145 5665 _ 1 1 1 1 
Philippines up to 1985 l o T i 9 7.47 46 
1986 0.07 1 0.35 8 
1987 2.64 3 9.04 43 
1988 36.21 7 109.87 86 
1989 66.31 13 148.69 190 5 
1990 123.6 16 140.65 157 
1991 1.31 2 11.61 109 
1992 1.21 3 9.27 27 
1993(Jan,Aug.) 0 0 2.89 14 
subtotal 241.46 54 439.84 681 
Thailand""“ up to 1985 T o ^ 2 6 539.86 139 
1986 5.81 3 37.59 18 
1987 5.36 5 307.58 102 
1988 11.88 15 859.94 308 
1989 51.6 23 892.2 214 4 
1990 149.39 39 782.69 144 
1991 86.43 33 583.46 69 
1992 83.29 23 289.92 44 
1993(Jan.-Aug.) 0 0 115.76 37 
subtotal 404.5 167 4409 1075 
Source: BOI, Thailand; MIDA, Malaysia; BOI, Philippines; BKPM, Indonesia. Investment Commission. R.O.C., Outward 











































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































CLIMBING THE LADDER OF COMPARATIVE ADVANTAGE: 
X 
THE EXPERIENCE OF TAIWAN 
4.1. Overview 
In the past decade, the Asian NIEs an Asean-4 have 
been the main recipients of Japanese outward investment. 
Asean-4 have become the main destination of upsurge in 
outward direct investment by NIEs in recent years. 
Motivated by the successful experience of the NIEs, 
Asean-4 have begun to undertake outward-oriented 
development strategy. The path of development of Asean-4 
is somewhat similar to those of NIEs, particularly of 
Taiwan and Korea, which shifted from an . import 
substitution to an export promotion strategy of 
industrialization. Asean-4 were keen to welcome inflow 
of foreign capital and technology coincided with the 
outflows of direct investment from NIEs. With product 
differentiation, different countries can specialize in 
different products and there are still room for export 
expansion of Asean-4. . 
With the rapid change in international comparative 
advantage and the relocation of industries from Taiwan to 
Asean-4, the division of labor between Taiwan and Asean-4 
40 
can be described by the ladder of comparative advantage. 
It will be shown that Taiwan moves up the ladder- of 
comparative advantage towards a more technological- and 
capital-intensive production and the gap for labor-
intensive production would be filled by the less 
developed Asean-4. 
From the view of historical development, it is 
obvious that Taiwan played the role as a -processing 
base" for international trade between Japan and USA. In 
the early 1970s, Japan exported machinery and raw 
material to Taiwan through direct investment or 
technologic cooperation. Products are assenibled by 
Taiwan's abundant low-cost labor force and in turn 
exported to USA. Presently, the production line is 
prolonged, i.e. the production cooperation shifted from 
the relation of Japan - Taiwan - USA to the relation of 
Japan - Taiwan - Asean-4 - USA. This reflects Taiwan and 
Asean-4 have moved along the rungs of the ladder of 
comparative advantage. The changes in comparative 
advantage is reflected by the export structure (see Table 
7). Obviously, Taiwan's exports of relatively labor-
intensive manufactures, such as textile & clothing, are 
declining but exports of capital-, technologic-intensive 
products, such as machinery & transport equipment, are 
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increasing. On the other hand, Asean-4's exports of both 
basic manufactures and machinery are increasing. It 
X 
indicates that Taiwan has moved up to the upper rungs of 
the ladder and the lower rungs are left for Asean-4. 
Taiwan's investment in Asean-4 was oriented to host 
country market, in response to the import-substitution 
industrialization strategy by Asean-4 in 1950s and 1960s. 
In 1980s, export-oriented investment primarily derive 
from comparative advantage. This kind of investment is 
quite different from that focusing on the domestic market 
which resulted from a highly protectionist trade regime. 
The labor-intensive and export-oriented nature of recent 
Taiwan investment in Asean-4, just like Japan investment 
during the late 1960s and early 1970s, is consistent with 
Kojima's(1978) hypothesis. Moreover, a substantial 
proportion of Taiwan direct investment in manufacturing 
was undertaken by small- & tnediutn-size firms and 
transferred suitable technology to Asean-4. Kojima 
stated that trade flows and direct investment flows 
should be complementary in the case of export-oriented 
investment. Export-oriented direct investment which is 
based upon the principle of international division of 
labor would strengthen the comparative advantages for 
investing and host countries. He also indicated that 
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export-oriented investment yielded favorable spillover 
effect'which are important to the economic growth of host 
country. In short, export-oriented investment can 
upgrade the industrial structure along the line of 
comparative advantage of both countries and speed up the 
i 
expansion of trade between the two countries. 
« 
4.2. --Trade-CoTPpi Am 白 ntarv'' Type__of_Direct__Foreign 
Investment 
Kojima classified two kinds of direct foreign 
investment by the direction of trade： trade-oriented 
(trade-promoting) and anti-trade-oriented (trade-
destroying) direct foreign investments. Trade-oriented 
direct foreign investment signifies the fact that 
resources flow from home industries, which are losing 
comparative advantage in world market, to industries in 
host countries, which are gaining comparative advantage 
in world market'' . Since direct foreign investment would 
complement the lack of needed capital or managerial 
skills of host country, the host country can raise its 
international competition in comparative advantage 
« 
industry with cheap cost. On the other hand, the 
16 Kojima claimed that Japan's direct foreign investment in early 
1970s was "trade-oriented" type. 43 
investing country expands its export industry at the 
expanse of industries ‘with comparative disadvantage. 
Therefore, this kind of direct investment would create 
more complementary trade between the two countries than 
in the case with no direct investment took place. 
Conversely, ant i-trade-oriented direct investment is • 
characterized by the investing countries invest abroad 
from the industry in which it has comparative advantage 
to the host country with comparative disadvantages in 
that industry as a result of protection in host country. 
This will have negative effect on (substitute for) 
t r a d e i 7 . M o r e o v e r , a n t i - t r a d e - o r i e n t e d d i r e c t i n v e s t m e n t s 
transfer "enclave-type" technology to host country, which 
makes resources in host country allocated inefficiently. 
4.3. The lmpact"-s On Bilateral Trade of "Trade-Oriented" 
Direct Foreign Tnvestment 
Kojima's hypothesis is useful for understanding the 
economic development and interdependence among countries 
in different stages of industrial path. He regarded the 
Kojima made the distinction between ^^anti-trade-oriented" American 
investment and ��trade-oriented" Japanese Investment. American 
investment is claimed to have a dualistic structure consisting of 
oligopolistic technology-intensive industries. Product life cycle 
could explained why American investments which aim to maintain their 
oligopolistic power. This kind of direct investment would reduce 
exports, which is regarded as anti-trade-oriented and working against 
the structure of comparative advantage. 
4 4 
intangible assets of firms (superior knowledge and 
managerial skills, technology) as another kind of factor 
endowments which played an important role in determining 
the direction of trade in manufactured goods other than 
tradition factor endowment. Apart from labor and 
capital, managerial resources, technology and skills, are 
included in the H-0 model. 
I 
The production function is defined as 
Q = f(L,K,E) � 
where Q denotes output, L is labor and K is physical 
capital. E denotes industrial knowledge including 
technology and managerial skills. Advanced country has 
abundant K and superior E whereas developing country has 
abundant L. Assume there are two goods produced by 
advanced and developing countries, X (labor-intensive 
goods such as textiles) and Y (capital- and knowledge-
intensive goods such as machinery) . In this, model, 
capital-intensity is assumed to imply knowledge-
intensity, which is to say capital-intensive goods are 
also knowledge-intensive goods. Therefore, advanced 
country has comparative advantage in capital- and 
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knowledge- intensive goods and developing country has 
comparative advantage in labor-intensive goods. 
In early 1970s, Taiwan was a main recipient of 
foreign investment in labor-intensive industries. 
Presently, Taiwan is losing its comparative advantages in 
labor-intensive (X) industries as wages rise with 
I economic growth. Consequently, Taiwan direct investment 
flows to X industries in Asean-4. According to the 
Heckscher-Ohlin model, the differences in endowments 
between Taiwan and Asean-4 before Taiwan's direct 
investment taking place are as follows： 
(K/L)T > (K/L)A � 
( w / r ) T > ( W / D a ⑶ 
(Cy /Cx)T < (CY /CX)A ⑷ 
where subscripts of T and A represent Taiwan and Asean-4 
respectively. (w/r) is wage/rent ratio. Cy and C^ are 
costs of producing Y and X respectively. E is composed 
of industrial knowledge for producing labor-intensive 
goods X (EJ and that for producing cap i t al - knowl edg e -
intensive goods Y (Ey) . Compared to Asean-4, Taiwan has 
superior industrial knowledge in producing both X and Y. 
From the above equations, we can see that Taiwan has 
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relative advantages in producing goods Y because it has 
abundant capital and superior industrial knowledge. 
Conversely, Asean-4 has relative advantages in producing 
goods X since it owns abundant labor force. 
As Taiwan's direct investment is undertaken, factor 
K and E^ are transferred to X industry in Asean-4. Since 
the required amount of skilled labor is lesser compared 
with Ev E^ is more easily learned and adopted. Direct y / X 
foreign investment influences directly the production of 
j X so the production of X is more efficient than before in 
Asean-4. Therefore, the production cost of X declines 
largely than that of Y leading to a rise in (Cy/CJ . On 
i the other hand, in Taiwan, the production of X declines 5 « 
f 
i but the production of Y is expanded, using resources 
released from X industry. This led to a new comparative 
costs in producing X and Y. (Cy/CJ in Taiwan declines. 
i I 
Differential comparative cost between Taiwan and Asean-4 
I is widened due to Taiwan's investment. 
The comparative advantages are strengthened for 
Taiwan and Asean-4 as direct investment takes place. 
Taiwan increases exports of Y, such as machinery and i equipment, to Asean-4 and imports of X from Asean-4. 
Therefore, the trade flow between Taiwan and Asean-4 is 
expanded through direct investment. 
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4.4. Technology Transfer 
The key advantage o f foreign direct investment is 
that it brings in new technology and entreprential skill. 
Technology contributes to a country's investment capacity 
by raising per capita productivity and real .income. 
Kojima stressed the importance of ^appropriate -
technology" . King and Roc (1992) agreed with Kojima on 
the issue that appropriate technology, which is adopted 
and learned easily is beneficial to the economy of host 
country. The reason is that appropriate technology would 
generate spillover effect on host country. This can 
increase the host country's technological endowment 
(equation 5) • Conversely, spillover effects of 
-inappropriate technology" difficultly take place in 
developing countries because they don't have the capacity 
to use the new technology. This kind of investment could 
not increase technology and knowledge of host country 
(equation 6). -Inappropriate technology" would not 
contribute to the economic development of host country. 
d E H / d t > 0 i f (EI - Eh) < E* � 
d E n / d t = 0 i f (E i - EH) > E* ⑷ 
48 
» 
where Eh is technological endowment of host country, Ei is 
technological endowment of investing country and E* is 
the critical gap of technological endowment between 
investing and host countries. If the difference of 
technological endowment between two countries is larger 
than E*, then inward investment will have no contribution 
to technological endowment of host country. Conversely, 
if the difference is smaller than E*, the. inward 
investment brings in favorable spillover effect on the 
economy of host country. Chen (1990) claimed "two-stage" 
flow in the transfer of technology which is observed 
among advanced country, NIEs and developing countries. 
It implies that NIEs is an intermediary in the ��two-
stage" transfer of technology since technology for 
advanced country is not suitable for developing country. 
Chen's later empirical study supported this hypothesis. 
Although Kojima admit technological knowledge is an 
important factor in the structural change of host 
countries, it is a mistake to regard technology as a 
static input over time in H-0 model and to ignore the 
dynamic nature of technology (Rugman, 1989). Apart from 
equation (5) and (6), we incorporate the dynamic nature 
of technology to see the experience of development of 
Taiwan. 
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Technology gap in international production has a 
dynamic impact on both investing and host countries. 
m 
According to the dynamic nature of technology, new gap 
and technologic spillover effects will be created and old 
gap will be closed. For host country, the inflow 
investment brings in needed new knowledge which leads to 
growth in production and export of goods that were 
imported or not produced before. Due to learning by 
doing, the��appropriate echnology" is incorporated into 
the human capital of the host country's work force. This 
changes the factor endowment of the host country. As 
host country has accumulated certain level of 
technological knowledge asset, new technology would be 
created by host country even without the aid of foreign 
investment. This leads host country to shift in position 
from importer of technological knowledge to exporter of 
new one. It's worthy noting that technological 
leadership is unstable. Therefore, a country must run 
hard to avoid falling behind. It implies that a country 
may enjoy a comparative advantage in few products for a 
few years before technological diffusion and imitation. 
The shifting of Taiwan from the position of 
technology importer to that of technology exporter is a 
successful example of technology transfer. 
50 ‘ 
4.5. The Economic Development of Taiwan 
-一 Although liberalization and structural adjustment 
took almost 40 years, Taiwan has become a open economy 
with high and steady growth. Taiwan's economic 
development can be divided into several stages'无rotn the 
first stages of receiving inward investment to the final 
stages of embarking outward investment, Marcus Noland. 
(1992) used a factor endowment of net exports to predict 
changes in Taiwan's trade pattern. The result indicated 
that Taiwan has shifted comparative advantages away from 
labor intensive manufacturers to physical and human 
capital intensive industries. In order to recover 
international competitiveness and make its industrial 
structure more sophisticated, Taiwan is inviting direct 
investment in R&D- & technology-intensive industries, 
such as machinery, and relocating labor-intensive and low 
value-added industries abroad. The current growth in 
inward and outward direct investments could accelerate 
changes in trade specialization through technology 
transfer. As Taiwan moves up the comparative advantage 
ladder toward more capital-intensive and skill-intensive 
products, the production of labor-intensive products 
could be relocated to other less developed countries. 
Moreover, Taiwan's rapid structural change has given 
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opportunity to foreign investors to engage in new 
activities such as services and technology- and capital-
intensive production in Taiwan and Taiwanese firms to 
engage in international production to get higher profit. 
Stage 1 (1960-1970)： To allocate scare resource to 
preferred industries, Taiwan's basic development strategy 
was import-substitution before 1960. Although with 
abundant cheap labor force, Taiwan lacked the key 
technology needed to develop its own technological 
knowledge asset that help exploit its comparative 
advantages. Therefore, Taiwan has shifted from import-
substitution strategy to outward-looking strategy between 
1958-1961 which resulted in remarkable economic growth 
and rapid transformation from primary to secondary 
industry. Export-oriented strategy which uses relatively 
cheap labor enabled Taiwan to expand its exports to 
compete in the international market. This attracted 
inward direct investment which brought in relatively 
simple technology in export-oriented manufacturing 
industries. Most inward investments in Taiwan were in 
manufacturing industries which were more labor-intensive, 
such as electronic, textile, garment and footwear 
industries• 
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stage 2 (1970�1980)： Taiwan still remained a highly 
regulated economy into 1970s. With high petroleum price, 
Taiwan has slowly deregulated and reduced protection 
since the mid-1970s. 
Inward direct investment has played an important 
role in Taiwan's rapid economic development, especially 
in some of the rapidly growing export sectors such as 
footwear. As the labor-intensive technology was easily 
adopted, Taiwan experienced rapid growth in production 
and exports in labor-intensive industries and started to 
generate chronic trade surplus in the early 1970s. The 
rapid improvement in the trade deficit to dramatic 
increase in trade surplus was a major factor of rapid 
economic growth. At the same time, from learning-by-
doing, Taiwan also accumulated certain level of capital 
and knowledge endowment (dE/dt > 0) to develop its new 
export sectors. 
Stage 3 (1980-1990)： With the process of 
deregulation accelerated in the 1980s, Taiwan has become 
one of the most open developing economies. However, the 
financial sector still remains highly regulated. 
Taiwan successful export performance resulted in 
huge current account surplus in 1980s which led to a 
series of adjustment. Taiwan became a target of 
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protectionist pressure in its exports market, especially 
I the United States. Associating with the significant � 
I appreciation of NT dollar during this period； Taiwan 
I abandoned the export of many low end products. The 
j growth rate of labor-intensive industries have been 
decreasing since early 1980s (see Table 8) . In late 
I 1980s, textile, wearing apparel, leather, lumber 
industries even experienced negative growth rates. In 
fact, most of the light industries had deteriorated 
seriously, but at the same time some heavy industries 
such as machinery and transporation equipment were 
growing. Moreover； in conjunction with economic growth, 
labor cost increased. Taiwan has lost its relatively 
% 多 
1 advantageous position in labor-intensive industry. As 
shown in Table 9, while the exports of relatively capital 
) 
j & technology intensive goods such as machinery, 
i 
I 
electrical machinery products, information & 
communication products and transportation equipment are 
increasing, the exports of relatively labor-intensive 
I goods such as textile and garments, footwear and plywood 
i 
are decreasing over time. 
When labor-intensive technology matured； Taiwan 
shifts to produce more advanced technology goods. This 
attracts inward direct investment flows into capital-
54 
technology-intensive sectors, resulting in old technology 
一一 gap (more simple technology) is closed and new technology 
gap (more complicate technology) is opened between Taiwan 
and investing countries. We found the pattern of inward 
investments have changed from labor-intensive industries 
to capital-intensive industries like machinery, 
transportation, over time. Meanwhile, large share of 
investment went to tertiary industries, such as 'banking 
and insurance, service, and trade sectors, in response to 
the Taiwan's liberalization in financial sectors (see 
Table 10). 
Taiwan's increasing current account surplus was 
reflected in two ways, one is a rapid increase in value 
of domestic assets and real estate and another one is an 
increase in Taiwan's direct investment. Trade surplus 
reflects that domestic savings excess investment and 
Taiwan starts to invest abroad. As the second largest 
surplus economy in the Asia, only second to Japan, Taiwan 
is able to provide capital to other countries. This has 
led to rapid increase in Taiwan direct investment since 
1987. AS shown in Table 11, Asean-4 with relative large 
current account deficit for years have became the m a j o r 






























































































































































































































































































Table 8: Average Growth Rate of Industrial Production 
by Light & Heavy Industry 
， Unit: % 
Industry I 1982-86 1987-91 
Manufacturing Heavy Ind. 9.45 8.05 
‘ Light Ind. ^ 
Food Light Ind. 4.52 . 2.29 
Beverage & Tobacco""““ Light lad. ^.48 8.63 
" T ^ Light Ind. — 3.83 -0.25 一 
Wearing Apparel Light Ind. ^ 
T ^ e r Light Ind. 27.25 — -2.06 
Lumber & Furniture ~ Light Ind. ^ -7.93 
Paper & Printing Heavy Ind. 2.40 0.S9 
Light Md. ^ 
Chemical Materials — Heavy Ind. 旧 0 6A7 
Chemical Products Heavy Ind. 15.58 14.34 
Light Ind. 7.95 
Petrolem & Coal Products Heavy Ind, 2.20 5.09 
Light Ind. 1 3 ^ 3.61 
Rubber Products Heavy Ind. 20.01 9.66 
Light lad. 2.15 
Plastic Products Light Ind. 12.77 2.23 
Non-Metallic Mineral Heavy Ind. 2.50 9.23 
L igh t Ind. 7：03 1.21 
Basic Metal Heavy Ind. ^ 7.48 
Metal Products Heavy Ind. 8.11 5.70 
Machinery Heavy Ind. ^ 8.35 
Electric Machinery & A p p l i a n c e s H e a v y Ind. 17.11 9.66 
Light Ind. 1.69 
Transporation E q u i p m e n t " Heavy Ind. 3.85 12.19 
P Light Ind. I M i 0.94 
Precision lastmment Heavy Ind. 8,17 8.73 
Miscellaneous Heavy Ind. 35.85 17.83 
Light Ind. 11.78 -0.37 











































































































































































































































































































































































































































































































































































































Table 10.: Statistics On Approved Taiwan's Total Inward Investment by 
Industry 
Unit: % 
- 1 1 9 7 1 - 1 9 7 5 11976-1980 11981-1985 1986-1990 
Primarv “ 030% O ^ 0 . 5 0 % 0 . 3 0 % 
Manufacturing 79.81% 78.13% 76.96% 66.53% 
Food & Beverage Processing 1-0% 2.1% 3.3% 5.8 /o 
Textile 5.2% 19% 1.0% 1-6% 
Garment & Footwear 1.3% 0.6% 0.5% 0.2% 
Lumber& Bamboo Products 0.8% 1.0% 0.3% . O^ Q/o 
Pulp Paper & Products 11% 0.2% 0.5% 0.8% 
Leather & Fur Products 0.8% - O.?。/。 _ 
Plastic & Rubber Products 2.8% 2.3% 2^7% 3^3% 
Chemicals 10.4% 10.8% 18.9% 17.8% 
Non-metaJlic Minerals 7.4% 19.1。/。 1-3% 2.0% 
Basic Metals & Metal Products 10.9。/。 5.1。/。 二。 l A ^ 
Machinery Equipment & lU。/。 3.7% 13-9% 6.9% 
' S c t S & Electric Appliances 26.3% 31.3% 27.4% 20.0% 
Services 17.1% 20.0% 20.6% 32.0% 
Co'nsrmction 6.50/0 0.2% 0.5% 
Trade 0.5% - 0-7% 8.2% 
B a n _ & Insurance 5.3。/。 2.8% 5.4% 7.6% 
丁 r a n s D O r t a t i o n 1 . 3 % 1 . 7 % 0 . 5 % 3 . 2 % 
= = = 3.60/0 13^6% 13^9% 12^5% 
O t h e r s 2 . 7 % 1 . 5 % 2 . 0 % 1 . 2 % 
lOO.Qo/o 1 0 0 . 0 % 1 0 0 . 0 % 1 0 0 - 0 % 










































































































































































































































































































































TRADE EFFECTS OF TAIWAN'S D I R E C T — I N V E S T M E N T IN ASEAN-4 
5 . 1 . Overview 
As shown in Table 12, trade flows between Taiwan and 
Asean-4 have increased tremendously since 1987. A p a r t 
I from the economic development of Asean-4, the m a i n reason _ 
is the increase in Taiwan's investment in these countries 
since 1 9 8 7 . Machineries and equipments are exported to 
Asean-4 from Taiwan and semi-finished products and 
finished products are imported into T a i w a n . For example, 
I the economic expansion of Asean-4 concurrently stimulates 
i ！ 
an increase demand for capital goods, especially 
m a c h i n e r y . Therefore, the exports of machinery and 
electrical equipment to Asean-4 have been increased 
significantly since Taiwan investment took p l a c e . 
Total trade flows could be decomposed into inter-
and intra- industry trade. The cause of inter-industry 
trade is mainly due to traditional comparative advantages 
of the countries whereas intra-industry trade is a result 
of specialization in products. Some studies demonstrated 
that there is an increasing intra-industry trade through 
economic integration. Exports of parts and imports of 
61 
assembled products is a kind of intra-industry trade. 
Therefore, we expect there is intra-industry trade 
between Taiwan and Asean-4. 
In the next section, the trade effects of Taiwan 
investment are analysed. We expect that Taiwan's 
investment is what Kojima called、、trade-promoting" type 
of direct investment. Furthermore, We will examine the 
intra-industry trade in the total trade flows .between 
Taiwan and Asean-4 in the next chapter. Pooled cross-
section time-series estimation on the relationship 
between the share of intra-industry trade and Taiwan 
investment is conducted. 
5.2. Data Source 
Since true investment value is not available, 
approved value of Taiwan's outward and inward are used. 
However, the value of approved Taiwan's outward 
investment by Taiwan government are much underestimated. 
Statistics on the amount of approved Taiwan's direct 
investment of host countries are more reliable and used 
for Taiwan's outward investment and cumulative outward 
investment. It is reasonable to assume that Taiwan's 
inward investment from host countries have the same 
62 
effects on exports and imports (of host countries) as 
those effects of its outward investment. Real exports 
and imports are current exports and imports divided b y 
the unit value of index of exports and imports of fixed 
i 
base year respectively. As real income is also an 
important factor in determining imports, the real incomes 
of Taiwan and Asean-4 are included in the statistical 
model of imports. The wholesale price of Taiwan to that 
of Asean-4 (except Malaysia) is expected to have negative 
effect on Taiwan's exports to Asean-4 but positive effect 
on Taiwan's imports from Asean-4. Since wholesale price 
of Malaysia is not available, consumer price is used for 
price ratio between Taiwan and Malaysia. The source of 
data is shown in Table 13 • Because of the absence 
certain data of Malaysia and Thailand, the study periods 
for Malaysia and Thailand are shorter than those for the 
Philippines, Indonesia and Taiwan. 1 9 6 6 - 1 9 9 3 period is 
for Indonesia, the Philippines and Taiwan, 1966-1992 
period is for Thailand, and 1970-1993 period is for 
Malaysia. 
63 
5.3. Statistical Analysis on Tr^f^^ Effects 
The purpose 一of this section is to see if Taiwan's 
investment in Asean-4 is the main factor to increase 
trade volume between Taiwan and Asean-4. We also take 
into consideration the trade effect of inward investment 
from A s e a n - 4 . Actually, the value of inward investment 
from Asean-4 was much lower than that of Taiwan's 
outward investment to those countries. Moreover, most of 
the inward investment from Asean-4 were undertaken by the 
Chinese in those countries. 89% of inward investment 
from Indonesia, 92% from Malaysia, 97% from the 
Philippines, and 94% from Thailand were by overseas 
Chinese in their countries. The value of . inward 
investment by non-Chinese from Asean-4 was very low. The 
reason is very straight forward. Since overseas Chinese 
play an vital role in the economy of Asean-4, they are 
more able to invest abroad than the local p e o p l e . The 
distribution of inward investment from Asean-4 is shown 
in Table 14. 
The statistic model is as followings and estimated 
by least square： 
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Et = ai + biOIfc + CiCOIt-i + diYnt + e^ Pv^ t + fiCIIt-i ( ” 
Mt = a2 + CsCOIt-i + dsY^t + esPwt + S i H t + £2。工工 t-i ⑶ 
V a r i a b l e s and their definition are in Table 13. Log 
form is not u s e d since many values of outward and inward 
investment w e r e zero, especially before 1987. 
U n d e r the assumption of -trade-prompting" type of 
Taiwan's outward investment, w e expect that current 
Taiwan's outward investment (01^) could increase current 
export (Et) to Asean-4, and lagged cumulative Taiwan's 
outward investment (COI,.,) also increase b o t h exports and 
imports if Taiwan's outward investment is not import-
substituting. The trade effect of inward investment 
depends on w h a t kind of investment it is. If the inward 
investment was trade-oriented, the expected signs of fi, 
gi and f^ w o u l d be the same as Taiwan's direct investment. 
w e also expect that exports and imports are positively 
related to the real income level of the host countries(Yh) 
and that of Taiwan (Y^) respectively. Wholesales price 
ratio (Pw) has a negative effect on exports but a positive 
effect on imports. Therefore, we expect that the signs 
of bi, Ci, di, C2, d,, e, should be positive, and the signs 
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of ei should be negative. The signs for fi, gi and £2 
depend on the type of inward investment. They would be 
positive in case of、、trade-promoting" inward investment, 
Otherwise, they imply some degree of i m p o r t - s u b s t i t u t i o n . 
- 5 . 4 . EmpiricalTy Findings 
AS expected, Taiwan's exports to Asean-4 are 
positively related to current outward investment and 
lagged cumulative outward investment (see Table 15). 
Lagged outward cumulative investment also affects the 
imports from Asean-4 positively. All in all, tHe trade 
effects of outward investment are very significant. 
The effects of inward investment are less 
consistent. Lagged cumulative inward investment has a 
significant positive effect on exports to Indonesia and 
the Philippines but a negative (insignificant) effect on 
those to Malaysia and Thailand (i.e. Asean-4's imports 
from Taiwan) . There is no strong evidence inc^icating 
that inward investment from Malaysia and Thailand m a y 
have promoted import- substitution. 
Taiwan's imports from Indonesia and the Philippines 
are negatively related to the current inward investment 
and lagged cumulative inward investment. These kinds of 
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inward investment might focus on Taiwan's local m a r k e t . 
In contrast, inward investment and lagged cumulative 
inward investment have opposite effects on imports from 
M a l a y s i a and T h a i l a n d . This phenomenon reflects some 
degree of import-substitution. This kind of inward 
investment m a i n l y focus on Taiwan's local 'market. 
Currently with inward investment, machineries are 
imported for production and sales in T a i w a n . Therefore, 
we can see current imports are positively related to 
current inward investment but negatively to lagged 
cumulative inward investment. 
Taiwan's imports are found to b e positively related 
to Taiwan's real income. However, the effects of real 
income of host countries on Taiwan's exports and those of 
wholesales price ratio on Taiwan's exports and imports 
are not fully as expected. Only real income of Malaysia 
and Thailand are positively related to exports to their 
countries. Wholesales price ratio has expected negative 
effects on exports to Indonesia, Malaysia and Thailand, 
b u t only the effects on exports to Indonesia and Thailand 
are significant. Moreover, wholesales price ratio has a 
significant positive effect on imports from T h a i l a n d . 
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A c c o r d i n g to the previous result, the bilateral 
trade flows—induced b y Taiwan's investment were estimated 
during 1986〜1993 (see Tables 16.1-16.2). W e find that 
the shares of ‘ induced exports and imports in total 
exports and imports were relatively high, often over 50%. 
Furthermore, induced exports and imports contributed. 
I 
1 ^ . 
I substantially to the growth of total exports and imports. 
I 
W e confirm that trade flows are indeed stimulated by 
Taiwan's investment. However, average growth rates of 
induced trade flows and total trade flows declined during 
..1 
j 1991-1993. Moreover, the contribution of induced exports 
I and imports to the growth of total exports and imports 
during 1991-1993 was lower than that during 1987^1991* 
These phenomena could be explained by that the surge of 
"i •j 
Taiwan's investment in Asean-4 has slowed down since 
1991. Therefore； both the growth rates of tota'l trade 
I and induced trade declined. 
i without doubt, Taiwan's investment is an important 
I factor which explains why trade flows have increased 
j 
significantly in recent y e a r s . Taiwan's investment in 
Asean-4 is exactly what Kojima called 、trade-promoting, 
investment. The expansion of outward investment 
therefore greatly contributes to the growth of bilateral 
i i ！ , 
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I 
trade b e t w e e n Taiwan and Asean-4. The reason is obvious. 
96% of the Taiwan's investment went to manufacturing 
industries, such as textile, electronic and electric 
9 
appliances and basic metal which with a wide range of 
commodities, in Asean-4. Accompanying with outward 
investment, Taiwan increases its export of parts and • 
components for production, machinery, equipment and 
technology know-how instead of final products to A s e a n - 4 . 
A t the same time, Taiwan also increase imports of 
assembled, semi-finished products from Asean-4 (see 
Tables 17.1-17.4)18. For example, Taiwan imports low 
quality (more labor-intensive) goods from host countries 
and exports relatively high quality (more skill-labor, 
human-capital-intensive) goods to host countries. This 
is a kind of intra-industry specialization. Koj ima 
concludes that trade flows could be increased through 
intra-industry specialization. Before 1987, Taiwan's 
trade with Asean-4 mainly based on the comparative 
advantage. Most trade was inter-industry trade. In 
other words, Taiwan imported largely nature-resource 
products from Asean-4 and exported industrial goods to 
them. Now there is increasing trade in manufacturing 
18 Commodity compositions of trade with Asean-4 are computed from 
partial trade data (see ch6.3). About 70% trade data in 1987 and 
1988 are used. 69 
goods since Taiwan's investment went to A s e a n - 4 . Thus, 
b i l a t e r a l trade between Taiwan (north) and host countries 一 
(south) could increase more through intra-industry 
specialization. Therefore, Taiwan's outward investment 
i 
I 
I could increase trade volume between Taiwan and A s e a n - 4 . 
- W e conclude that Taiwan's outward investment to .Asean-4 




Table 12: Average Growth Rate of Trade between Taiwan & Asian-4 
Unit： % 
" " " 1 9 8 1 - 8 6 “ " “ ~ 1 9 8 7 - 9 0 1 9 9 1 - 9 3 
Exports to Malaysia -2.8 52.2 13.6 
Imports from Malaysia 0.5 19.0 28.5 
Exports to Thailand ^ 50.3 12.0 
Imports from Thailand 10.6 28.8 33-0 
Exports to Philippines — 9.2 25.4 9.5 
Imports from Philippines 4.6 12.1 15.7 
Exports to Indonesia -3.1 33.6 3.0 
Imports from Indonesia -6.4 26.7 23.0 




Table 13: Variable Definition And Source 
�— 
Variable Definit ion Source 
— B i B B M g 
E Real Export Taiwan Statistical Data Book 1992’ 
1994. Council for Economic Planning 
and Development, K O . C . 
M Real Import Same As E 
0 1 Taiwan's outward direct Approval Inward Investment o f Asean-
foreiga investment 4, BOI , Thailand; M I D A , Malaysia; 
BOI , Philippines; B K P M , Indonesia. 
C O I Cumulative 0 1 Same as 0 1 • 
Y t Taiwan's Real GDP Taiwan Statistical Data Book 1992, 
1994 
Y、h Host country's Real GDP Key Indicators of Developing Asian 
and Pacific Countries, 1993, 
Economics and Development Resource 
Center, Asian Development Bank. 
Pw Wholesales Price Ratio Taiwan Statistical Data Book 1992, 
(Taiwan's wholesales price 1994. 
index divided by wholesales Key Indicators of Developing Asian 
price index o f host country) and Pacific Countries, 1993. 
j j Inward Direct Foreign Statistics on Overseas Chinese & 
Investment From Host Foreign Investment, Technical 
Couiitry(iiicludmg approved Cooperation, Outward Investment, 
overseas Chinese & foreign Outward Technical Cooperation, 
investment) Indirect Mainland Investment, 
Investment Commission, ROC.. 
C n Cumulative n same as n 
Note: 1. Host countries ‘s statistics on Taiwan outward investment is used for OI and COI. 
2. Since the wholesales price index of Malaysia is not available, consumer price index of 















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































INTRA-INDUSTRY TRADE BETWEEN TAIWAN AND ASEAN-4 
6 . 1 . Overview 
Taiwan's investment in Asean-4 have induced 
relatively large trade flow between each other• 
Manufacturing products accounted for a large share in 
trade flow. The trade flow can be decomposed into inter-
and intra- industry trade. Inter-industry trade is 
defined as trade in complementary and different products 
based on traditional factor endowment of country. The 
exports and imports occur in different industries. 
However, intra-industry trade that trading in similar, 
competitive, and differentiated products is a special 
phenomenon in manufacturing sectors. This kind of 
exports and imports take place in the same industry。 
Unlike inter-industry trade that results from the 
difference in factor-intensity, intra-industry trade 
means simultaneous exports and imports in the same 
product group w i t h identical factor-intensity. Therefore, 
traditional factor endowment model can't explain intra-
industry trade. 
6.2. n^fnnit.ion 抓 d Theories of Intra-industry Trade 
Actually, trade data have been grouped heterogeneous 
products within one category. Product heterogeneity has 
been interpreted as differences in factor-intensity. 
Finger (1975) argued that intra-industry trade is just a 
spurious phenomenon due to the problem of statistical 
81 
aggregation that the definition of an industry with 
identical factor-intensity is incorrect. Also, he-pointed 
out intra-industry trade is only an empirical observation 
but not a t h e o r y . Therefore, he insisted calling 、、trade 
overlap" rather than 、、：Intra-industry trade". The 
traditional inter-industry trade model was still valid in 
- c a s e an industry contains various products which factor-
intensity is relatively different, some are technology-； 
capital-intensive and others are labour-intensive. For 
instance, there is different quality of chemical goods in 
chemicals industry. Moreover, intra-industry trade 
depends u p o n the degree and kind of homogeneity of the 
commodities in each statistical grouping. 
As is well known, the H-0 model of trade rests on 
the assumption of perfect competition, constant return to 
scale and product homogeneity. It is appropriate to 
explain trade in resource products which based on factor-
endowment . C o n v e r s e l y , theoretical model for the intra-
industry trade considers imperfect competition, which 
affect international trade through economies of scale and 
product differentiation. The intra-industry trade model 
could explain world trade in manufactured products 
resulting from changes in production condition. From 
Young's (1928) theory of growth and industrial 
differentiation, intra-industry trade results from 
moving production process to take advantage of the 
economies of scale. There are two ways to reduce unit 
production cost by specialising in differentiated 
products, vertical and horizontal specialisation. The 
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fewer the numbers of differentiated products manufactured 
in a plant, the lower the unit cost. Vertical 
specialisation includes contracting out the manufacturing 
of semi-finished parts and components to the lower cost 
country. This induce exports and imports of products or 
components at the different stage of production process. 
This specialisation appears in the same commodity 
category. Therefore, two countries could trade parts, 
components through vertical specialisation to take 
advantage of difference in comparative advantage across 
national boundaries. 
Product differentiation in final goods as well as in 
intermediate goods could be defined in three forms： (1) 
horizontal differentiation, which is related to- cotranon 
core characteristics of products within a given commodity 
category, such as different design and packaging； ( 2 ) 
vertical differentiation, which is refered to the 
difference in the core characteristics and can be 
regarded as difference in quality； (3) technology 
difference, which appears in a given product group within 
which there are technical differences such as innovation. 
工ntra-industry trade would take place in various 
differentiated products within an industry produced by 
firms in different countries. They would export those 
products successfully differentiated and import those 
similar but differentiated products. 
Helpman and Krugman pointed out the general 
hypothesis incorporating relevant empirical phenomenon of 
intra-industry trade： (1) countries with similar per 
83 
capita income have larger degree of intra-industry trade 
among them;- (2) the smaller the difference in factor 
endowment between countries, the larger the degree of 
intra-industry trade； (3) capital-abundant countries have 
higher degree of intra-industry trade than capital-poor 
countrie； (4) the greater the transport costs and other 
trade barriers, the smaller the degree of intra-industry 
trade； and (5) multinational corporation would weaken the 
effects of per capita income on the degree of intra-
industry trade. For (5), it implied that intra-industry 
specialisation can be increased through direct foreign 
investment despite the large difference in economic 
situations among countries. Associating with large and 
increasing capital flows in world markets, the importance 
of difference in factor-endowment in determining the 
direction of trade is decreasing especially for the 
export sectors. In contrast, firm-specific advantages 
held by MNEs has become more important in determining 
which products are traded. 
For industrial countries, there is no significant 
difference in factor-endowment but the trade flow 
continue to grow through direct foreign investment 
between these countries. From the studies by Tharakan 
(1984) and Balassa (1986), intra-industry specialisation 
exists not only among industrial countries but also among 
industrial countries and developing countries. . W e all 
know that there is much difference in per capita income 
of Taiwan and that of Asean-4. Is there intra-industry 
specialisation between Taiwan and Asean-4 ？ Would 
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Taiwan's direct foreign investment induce intra-industry 
trade despite m u c h difference in per—capita income with 
Asean-4 ？ What's the implication of intra-industry 
specialisation between Taiwan and Asean-4 ？ These are 
m a j o r parts in this chapter. These questions will b e 
examined in the following sections. 
6.3. Data Source 
We shall examine alternative approaches to the 
measurement of intra-industry trade between Taiwan and 
Asean-4 in this section. The data source used 'in this 
analysis is Taiwan trade data classified by the 
Harmonised System. Taiwan's trade data classification 
standard has been changed from CCC (Classification of 
commodities of the R.O.C.) to HS since 1989i3. For data 
consistency, data period 1989-1993 is chosen. For data 
collection, about 90% of trade flows in 1990 and 1991 
were available in electronic form at 2-digit level of 
aggregation as I approached the China External Trade 
Development Council in early 1993. Since data in 1989, 
1992 and 1993 were only available at the finest level of 
aggregation (10-digit), only part of exports (about 60% 
of total export) and imports (about 90% of total import) 
were used in the computations. Trade data in 2-digit 
level were used to calculate the average indices of 
intra-industry trade from 1989 to 1993 and 3-digit trade 
i9i9products are classified into finer groups according to HS than by 
CCC. For instance, textile goods in CCC 34 & 35 are decomposed into 
HS 50-63. 
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data was u s e d to compute indices of intra-industry trade 
for 1989, 1992 and 1993 as 3-digit trade data have not 
b e e n obtained for 1990 and 1991. Moreover, as intra 
industry trade is a particular phenomenon in 
m a n u f a c t u r i n g industries, only manufactured products with 
HS 28-96 are included. Although the time span is short 
and the share of intra-industry trade in 2-digit is 
overestimated, we still can see the changing trend of 
intra-industry trade between Taiwan and Asean-4 over 
t i m e . 
6.4. Indices of 工 n t r a - i n d u s t r y Trade 
Grubel and Lloyd index of intra-Indus try trade 
Grubel and Lloyd (1975) proposed a basic index for 
measuring intra-industry trade. The intra-industry trade 
is defined as country j's foreign trade in commodity i in 
the following formula： 
X i - Mi … /qn B.. = 1 *100% (9) 
bi] ( X + M ) 
where Xi and Mi are country j,s exports and imports of 
commodity i, respectively. Bj is the share of intra-
industry trade in total trade and (1-Bj) is related to the 
level of inter-industry trade. When Xi or Mi is equal to 
zero, there is no intra-industry trade in commodity group 
i then Bj = 0. Alternatively； when Xi = Mi, Bj equals 
unity and there is no inter-industry trade in commodity 
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group i . The smaller the difference gap between X! and 
Mi, the larger of the level of intra-industry trade. 
In order to reflect the relative importance of 
inter- or intra- industry trade in each sub-group level, 
weighting is desirable. Therefore, Gruel and Lloyd 
proposed a weighted average of Bij weighted b y each 
commodity‘s share in country j's total trade. 
B j * = Y . ' ^ S i j ( 1 0 ) 
‘ { X i j + M i } ) 
( w h e r e w , 如 场 ) ) 
1 
where Bj* is a weighted average of GL indices for the sub-
group (Bij) and Xij and Mij are the exports and imports of 
sub-group i respectively. Bj* is useful to measure the 
contribution of each sub-group on the level of intra-
industry trade. Grubel and Lloyd admit that B , is a 
downward biased measure of intra-industry trade whenever 
country j's total trade is not balanced. In order to 
adjust the bias, intra-industry trade is expressed as a 
proportion of total trade minus the trade imbalance. The 
adjusted index is as 
；^ (x)—场）一;Epr广场丨 义* 
o = " " (11) 
= (1 一火） . 
i i ‘ 




Where K is the overall trade itnbalance as a proportion of 
— 
total trade, The higher is K, the larger is B ? 
The Aquino Index 
If j's total trade is imbalanced, Bj* is downward 
biased measure of intra-industry trade because individual 
Bij is a downward biased measure of intra-industry trade 
b y assuming that the itnbalancing effects are 
equiproportional in all commodity groups (Aquino, 1978). 
Aquino argued that overall imbalance has uneven effect on 
each sub-group. In order to correct Grubel and Lloyd's 
indices for intra-industry trade, Aquino proposed 
appropriate imbalance effect on each sub-group. The 
Aquino index is as follows： 
n - n Z X i j - M i j (12) 
Qj = s x ; - M ； 
where expected exports X ; : ; 兄 ) ‘ . 
I 
expected imports = 场‘ 
i 
we can see that S X . =军 M； = =全军 (而 • +场） 
Aquino pointed out that Bj* is a downward biased 
measure and B^ is a upward biased measure. Moreover, the 
difference between B , , B^ and Qj are much larger in the 
real world, i.e. the size of the bias is particularly 
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high for the countries with large imbalance in total 
trade of manufactures. 
we use the indices B , , B^ and Qj to measure the 
level of intra-industry trade between Taiwan and Asean-4. 
Also, WiBij is used to see the contribution of each 
industry on the share of intra-industry trade. 
6.5. The Level of Int:ra-Induf^t:ry Trade between Taiwan & 
Asean-4 (1989-1993) 
(a). The general level and trend of overall manufacturing 
industry for individual country 
First, we compare the share of intra-industry trade 
in 3-digit aggregation with that in 2-digit aggregation 
in 1989, 1992, 1993 to see whether the value of intra-
industry trade is sensitive to the level of aggregation。 
AS shown in Tables 18.1-18.4, although the share of 
intra-industry trade in 2-digit is higher than that in 3-
digit, the changing trend of intra-industry is the same. 
The changing trend rather than the absolute level of 
intra-industry trade is our major concern. 
The various indices of intra-industry trade between 
Taiwan and Asean-4 are shown in Tables 18.1-18.4. . We can 
see the trend of changes in intra-industry trade indices 
in spite of the short time span ( from 1989 to 1993). 
First, we start the analysis with the GL index. Although 
the intra-industry trade index are overestimated in 2-
digit aggregation, there is evidence of increasing share 
of intra-industry trade between Taiwan and Malaysia, the 
Philippines and Indonesia but Thailand. The level of 
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intra-industry of Taiwan and Thailand has fallen slightly 
in 1993. This was probably because Taiwan's investment 
in Thailand decreased in 1991 and 1992. Average value of 
the GL index (Bj*) weighted by the share of each single 
industry in total trade between Taiwan and host countries 
are 37.26% for Malaysia, 30.47% for Thailand, 28.95% for 
the Philippines and 9.17% for Indonesia. This result is 
consistent with hypothesis (1) since GDP per capita of 
Asean-4 in descending order is Malaysia, Thailand, the 
Philippines, Indonesia. However, the result is somewhat 
inconsistent with hypothesis (5) . The amount of Taiwan's 
investment up to 1993 in Indonesia was higher than that 
in the Philippines but the share of intra-industry of the 
Philippines is much higher than that of Indonesia. We 
can explain the inconsistency by noting that Indonesia's 
income is much lower than other Asean-4 countries. 
Moreover, Taiwan's investment in Indonesia was mainly on 
securing natural resources such as lumber, rubber, oil 
etc. and on labour intensive industries where intra-
industry trade is not prominent, such as textile, paper 
and rubber. Therefore, the level of intra-industry trade 
of Indonesia is much lower than those of other Asean-4 
countries. 
Considering trade imbalance effect, we examine 
average adjusted GL indices CBj) and Anquio index (Qj). 
Both 'BJ and Qj are much higher than B , . The sequence in 
descending order of 'BJ is 62.69% for Thailand, 53.49% for 
the Philippines, 52.87% for Malaysia and 12.89% for 
Indonesia. On the other hand, the highest average value 
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of the Anquio index is 53.76% for Thailand, 37/21% for 
“ — 
Malaysia, 34.74% for the Philippines and the lowest value 
is 11.12% for Indonesia. Obviously, the sequences of Qj 
and Jj are different from that of B , . Since the 
imbalance trades effect are significant in Taiwan's trade 
with the Philippines and Thailand (see Table 19), the 
share of intra-industry trade (Qj) for the Philippines and 
Thailand are higher compared with Bj* . 
Table 19: Taiwan's Trade Balance with Asean-4 
Unit:US$million 
Indonesia Malaysia The Philippines Thailand 
1989 227.8 -192.6 539.6 719.9 
1990 324.2 — 100.5 575.1 975 .6_ 
""iOOT""" -27.1 55.48 612.7 8 5 8 J _ 
1992 — -192.5 -228.9 718.1 984.9 
1993 -339.5 — -188.6 665.9 1044.1 
average -1.4 -90.6 621.8 8 § 8 . 2 _ 
Source: Taiwan Statistical Data Book, 1994. 
Here, unadjusted B , is compared only with the Qj 
since B , was used by Grubel and Lloyd to measure intra-
industry trade. Although the difference between B , and 
Q. is high especially for the countries with imbalance 
trade, the trends of change in B , and Qj are the same. 
From the above analysis, we can be sure that there is 
evidence of increasing share of intra-industry trade in 
trade of manufactured goods between Taiwan and Asean-4. 
(b) • the general level of individual manufacturing 
industry 
Here, weighted GL index, wBij, is used to see the 
share of each industry in total level of intra-industry 
trade. From Table 20, the highest share of intra-
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industry trade appeared in HS 85 (electrical machinery 
and equipment) and 84 (machinery and mechanical 
appliances) The average share of intra-industry trade 
in HS 85 is the highest in Malaysia (26.37%), followed b y 
the Philippines (18,76%), Thailand (10.82%) and Indonesia 
(1.38%). Malaysia has received the largest amount of 
Taiwan's investment in two industries ； electronics , 
electric appliances and machinery equipment, followed b y 
Thailand and Indonesia and the Philippines. The largest 
share of Taiwan's investment in Malaysia was invested in 
the electronics & electric appliances industry which was 
a m a j o r and well-developed industry in Malaysia. This 
can account for the high share of intra-industry in HS 85 
in Taiwan's trade with Malaysia. On the other hand, the 
intra-industry trade in HS 84 appears to be the highest 
between Taiwan's trade with Thailand (14.12%), followed 
by the Philippines(5.06%), Malaysia (4.16%). The intra-
industry trade is also found in HS 39 (plastics) (1.49%) 
in the total trade between Taiwan and Indonesia . This 
m a y be attributed to the fact that rubber and plastic 
industry in Indonesia has received the largest amount of 
Taiwan's investment in this industry among Asean.-4. We 
conclude that the share of intra-industry trade is 
related to Taiwan's direct investment. Therefore, it is 
not unreasonable to conclude that Taiwan's direct 
20 HS85 is consist of electrical machinery and equipment and parts 
thereof； sound recorders and reproducers, television image and sound 
recorders and reproducers and parts and accessories of such articles. 
HS84 is consist of nuclear reactors, boilers, machinery and 
mechanical appliances； parts thereof. 
21HS39 includes plastics and articles thereof. 
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investment is positively related to the level of intra-
— 
industry trade, i.e, Taiwan's investment is a factor to 
raise the level of intra-industry trade in A s e a n - 4 . 
W e also find that intra-industry trade occurred in 
similar product groups in Malaysia, Thailand, and the 
Philippines, except in Indonesia. It's worthy to note 
that there is intra-industry trade in HS 87 (vehicles), 
90 (optical, photographic & measuring instruments) in the 
trade w i t h Malaysia, HS 94 (furniture & lighting 
fittings) in the trade with Thailand and HS 95 (toys 8c 
sports requisites) in the trade with the Philippines^^ 
A l t h o u g h the share is relatively small, it indicates that 
there is intra-industry trade in transport equipment, 
p r e c i s i o n instruments and furniture. A l s o , the intra-
industry trade occurred in different products in 
different countries that received foreign investment in 
the same industry. Considering product groups (HS72-83) 
in section 15 ： base metal and articles of base metal, 
there is considerable Taiwanese investment in basic metal 
industry, only second to that in electronics and electric 
appliances. The intra-industry trade with Thailand also 
occurred in HS code 73 (articles of iron or steel), that 
with the Philippines occurred in both HS code 74 (copper) 
and 72 (iron & steel) and that with Indonesia appeared in 
• 
忍 HS87 includes vehicles other than railway or tramway rolling-stock, 
and parts and accessories thereof. HS90 consist of optical, 
photographic, cinematographic, measuring, checking, presision, 
medical or surgical instruments and appartaus； parts and accessories 
thereof. HS94 is consist of furniture； bedding, mattresses, mattress 
supports, cushions and similar strffed furnishings. HS95 covers 
toys, games and sports requisities； parts and accessories thereof. 
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HS code 7223. m t r a - i n d u s t r y trade appeared in basic 
m e t a l p r o d u c t s , HS 72, 73, 74 in trade with M a l a y s i a . 
Taiwan's investment in Asean-4 has stimulated different 
degrees of intra-industry trade in different product 
groups w i t h i n the same industry, depending on the 
conditions of the host country. For example, since 
copper is m a i n mining products in the Philippines, it is 
reasonable to assume Taiwan's investment in basic metal 
industry is mainly on copper production in the 
Philippines associating with intra-industry trade in 
copper products• 
As shown in Table 20, the two largest shares of 
intra-industry trade occurred in HS 84, 85 which are 
classified in Section 16 _ machinery & mechanical 
appliances and electrical equipment. Small shares of 
intra-industry trade appeared in basic manufactured 
products such as parts of textile, basic metal, plastic, 
and chemicals. Generally speaking, machinery industry is 
divided into four sub-sectors： general machinery industry 
which includes machine tools, machines for specific 
industry, electric and electronics machinery industry. 
The nature of these subsectors is different. Some 
products, such as electric parts and semi-conductors, are 
intermediate goods and some are finished goods for 
investment or for consumption. Generally； intra-industry 
trade in capital-intensive goods is higher compared to 
those in labour-intensive goods. Also, intra-industry 
23 HS72 covers iron and steel. HS73 includes articles of iron and 
steel. HS74 includes copper and articles thereof. 
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trade in intermediate goods is lower than that in 
investment goods. Obviously, Taiwan and Asean-4 have 
traded in large share of intermediate goods which consist 
of basic manufactures such textile, rubber manufactures, 
« 
wood manufactures, paper and basic metal and parts and 
semi-finished products of heavy industry. According to 
the nature of products； we classify 4 groups with intra-
industry in Table 21. The highest degree of intra-
industry trade occurred in intermediate goods for 
machinery and electrical equipment, lower in manufactured 
goods (mostly intermediate inputs) and least in 
miscellaneous manufactured goods (mostly final goods) and 
chemicals. Therefore, we confirm that high share of 
intra-industry occurred in exchanging intermediate inputs 
to reach vertical integration between Taiwan and Asean-=4. 
From the previous empirical result, we confirm that 
there is intra-industry trade in Taiwan's trade with 
Asean-4. The intra-industry trade results from trading 
intermediates. At present, the share of intra-industry 
trade is still smaller than that of inter-industry trade 
but the share of intra-industry trade is increasing over 
time. AS mentioned earlier, Taiwan's investment in Asean 
is an crucial factor stimulating large trade flow between 
Taiwan and Asean-4. Therefore we can conclude that there 
is positive correlation between intra-industry trade and 




6 . 6 . Pooled Cross-Sention T i m P - S e r i e s _ E s t i m a t i o n _ _ o n 
丨 Intra- Industry Trade 、一 
A s shown in previous section, there is increasing in 
intra-industry trade of Taiwan and Asean-4 over time. 
A c c o r d i n g to Helpman and Krugman's hypothesis, the direct 
foreign investment would induce an increase in intra-
industry trade between countries. Intra-industry trade 
is expected to be positively correlated to Taiwan direct 
investment. Statistical analysis on this will be 
conducted in this section. 
Since the time span is only five years, pooled 
cross-section time-series estimation is used for 
analysing the effect of Taiwan's investment on the share 
of intra-industry trade in total trade. There are 
totally 20 observations； four countries by 5 y e a r s . We 
assume the intra-industry are related to current and 
lagged cumulative Taiwan's outward investment. Log forms 
on the independent variables including current 
investment, lagged cumulative outward and lagged 
cumulative inward investment are used to eliminate the 
scale effect. The estimated model is as following： 
IIT = ai + bilt+ CiCIt.i + dillt-i + eiY*T (13) 
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Variables and their definition are list in Table 22. B , 
is employed as a proxy for IIT. Cdnsidering t-hat the 
different country has specific effect on the intra" 
industry trade, dummy variables are needed in the 
statistical m o d e l . Testing the dummy variables on 
intercept term, we can tell if there is significant 
difference in the nature of economy and society of Asean-
4 . Furthermore, test on dummy variables on investment 
amount is conducted to see if the effects of investment 
in different countries on intra-industry trade are the 
same. 
To prevent losing in too many degrees of freedom, we 
use two-stage test on dutrany variables. First, we test 
the dummy variables on intercept terms of four countries. 
Following the result of first stage test, we test the 
dummy variables on investment. Then, the result of 
pooled cross-section estimation is conducted. . 
As shown in Table 23, the intercept term of 
Indonesia is significantly different from that of 
Malaysia, Thailand and the Philippines. This result is 
reasonable. Economic development and social situations 
of Indonesia is much different with other three 
countries. For instance, Indonesia has the largest 
nuttiber of population and the lowest wage among Asean-4. 
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Moreover, worse infrastructure compared with other three 
countries can't sustain the industrial- growth w e l l . It 
is obvious the share of industry in economic structure 
and the share of manufactures in total exports are lower 
than other three countries. While the exports of natural 
resources such as fuel and minerals are declining in 
Malaysia, Thailand, the Philippines, the exports of fuel 
and gas still remain high in total exports. Taiwan's 
import from Indonesia was mainly natural resources. This 
led to the lowest intra-industry trade with Taiwan among 
A s e a n - 4 . To indicate the intercept term of Indonesia is 
different from that of Malaysia, Thailand and the 
Philippines, the additional dutrany variable on intercept 
term is essential in the statistical model. 
Then, we test the dummy variable on lagged 
cumulative investment. There is no significant 
difference in the effects of total investment on the 
share of intra-industry trade. Dummy variables on lagged 
cumulative investment can be omitted in the statistical 
analysis• 
The results of statistical analysis with addition 
duinmy variable on Indonesia's intercept term is shown in 
Table 24. All the effects of independent variables on 
the share of intra-industry in total trade are quite 
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significant. Intra-industry trade is positively related 
to the lagged accumulative outward and inward investment 
and real per capita income ratio but negatively related 
to the current outward investment. 
！ 
The effects of lagged cumulative outward and lagged 
cumulative inward on the share of intra-industry trade 
are positive. It is consistent with hypothesis (5) that 
Taiwan direct investment in Asean-4 can increase the 
intra-industry specialisation ( the degree of 
cooperation) and the share of intra-industry trade in 
bilateral total trade even though per capita GDP is very 
dissimilar between Taiwan and Asean-4. Moreover, intra-
industry trade is positively related to per capita GDP 
ratio. It indicates the rapid economic growth of Asean-4 
is also an important factor to reach intra-industry 
specialisation with Taiwan. 
The negative effect of current investment on intra-
industry trade is not surprising. It's reasonable to 
conclude that the total trades stimulated by current 
investment are mainly on inter-industry trade, i.e. based 
on comparative advantage between countries. Capital-, 
technological-intensive goods as machinery and equipment 
are shipped to Asean-4 when the subsidiary abroad is 
b u i l t . The share of intra-industry trade would decline 
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with increasing share of inter-industry trade. 
Therefore, the share of intra-industry tr^de is 
negatively related to current outward investment. 
Although current investment has minor negative 
effect on the share of intra-industry trade, we can 
conclude that Taiwan direct investment play an key role 
in economic cooperation with developing Asean-4. 
6.7. Implication . 
Presently, most of the trade flow between Taiwan and 
Asean-4 can be explained by conventional factor endowment 
model, which is still important in determining the 
pattern of trade between Taiwan and Asean-4. But it is 
worthy to note that intra-industry trade is increasing 
associated with Taiwan's investment in Asean-4. The 
composition of trade flow between Taiwan and Asean-4 has 
been changing. 
The survey conducted by Taiwan I n’ t r i a l 
Development & Investment Center Ministry of Economic 
Affairs showed that most Taiwan's direct investment 
engaged in vertical specialisation''. Taiwanese firms 
abroad are the downstream or upstream business of the 
parent firms. Taiwan increased exports of machinery, 
technology know-how and imports of assembly parts and 
The survey was conducted in 1987. 53 parent firms in 16 industries 
was covered in this survey. The result suggested that about 60% of 
the firms engaged in vertical integration while the other 4 0% engaged 




c o m p o n e n t s . Therefore, we can find that Taiwan have 
imported the similar products that became less 
competitive and exported the similar products that are 
still c o m p e t i t i v e . This could explain why imports and 
exports occur in the same industry. For example, In 
electrical machinery industry, Taiwan firms in Asean-4 
depend for the supply of parts and components on imports 
m o s t l y from the Taiwan parent company. There is a 
p o s i t i v e correlation between exports and imports in this 
industry. Exports and imports in such industry are 
complementary. 
The trading of intermediate inputs to reach vertical 
specialisation led to intra-industry trade between Taiwan 
and A s e a n - 4 . According to the progress of 
industrialisation in Asean-4, Taiwan should keep and 
promote a network of intra-industry specialisation w i t h 
host countries in light industry, intermediate products 
of the heavy industry as well as machinery industry, 
intra-industry specialisation indicates economic 
cooperation and integration. Through intra-industry 
specialisation, each country can not only take advantage 
of economies of scale but also increase the trade flow. 
Moreover, Intra-industry specialisation •through 
vertical specialisation between Taiwan and Asean-4 is 
helpful for industrial adjustment for both countries, 
since most of the Taiwan's investment in manufacturing 
has been confined to traditional industries including 
textile, clothing , steel processing, assembly of m o t o r 




products and other electric machinery with which Asean-4 
have comparative advantage. The" cooperation could help 
Taiwan to climb to upper stage of industrialisation on 
the one hand, and help Asean-4 to develop their new 
industry at the first stage of industrialisation on the 
other. The industrial adjustment through inter-industry 
trade would result in increasing exports in industries 
with international competitiveness and imports in 
industries losing competitiveness. The competitive 
industries would be expanded at the expense of declining 
industries. This would shifts in changes of trade flows 
and resources between industries. 
In intra-industry trade model, resource allocation 
take place within firms in a industry through 
contracting-out part of the production process with 
diseconomies of scale and cutting down high-cost 
production. The uncompetitive firms would rationalise 
their production to increase competitiveness instead of 
exit from the markets. Both imports and exports would 
increase for the industry. No doubt, the cost of 
structural adjustment through intra-industry trade is 
lower compared with that through inter-industry trade. 
Therefore, intra-industry specialisation between Taiwan 
and Asean-4 is desirable. With the liberalisation of 
capital flows of both sides, intra-industry trade between 




Taiwan's Intra-Industry Trade with Malaysia, 1989-1993 
‘‘ unit: % 
— 1989 1990 1991 1992 1993 average 
B ^ 25.68 34.71 38.08 41.34”""“ 46.49 37.26 
(11.06) (30.98) (35.90) 
% 40.49 " "“37 . 8 0 6 7 . 2 3 56.72 62.15 52.87 
(17.43) (42.51) (48.30) 
Q 19.10 ~35.00 36.21 46.74 48.98 37.21 
(14.53) 丨（32.21) (38.87) 
Note: figures in parmtheses is the diare of intra-industry trade in 3-digit level aggregation. 
m 
Table 18.2: 
Taiwan's Intra-Industry Trade with Thailand, 1989-1993 
unit: % 
1989 1990 1991 1992 1993 average 
Bi^ 1 9 ^ 3 1 ^ ” 27.42 
(31:33) (34.20) (26.25) • 
？ 64 70 ~ 6 8 . 0 5 63.99 55.83 62.69 
j (55:15) (58.18) (47.21) 
" " " " ^ 4 3 53 55.83 57.4 58.91 53.39 51.06 




Taiwan's Intra-Idustry Trade with The Philippines, 1989-1993^^^ 。， 
1989 1990 1991 1992 1993 averag厂 
B f 23.37 26.90 3 5 . 9 5 3 8 . 5 5 28.55 
(12.63) (24.98) (25.39) 
% 31.60 5 1 4 4 6 4 . 9 7 60.98 55.49 53.49 
(20.00) (42.36) (36.54) 
Q 22 88 " "”3 4 ! 4 4 3 6 . 9 0 39.63 39.85 34.74 
(16.01) (24.75) (23.09) 
、 
Table 18.4: 
Taiwan's Intra-Industry Trade with Indonesia, 1989-1993 
unit： % 
1989 1990 1991 1992 1993 _ average 
H i ^ ^ 15.12 9.17 
(4:11) (9.39) (13.00) 
^ l l 5 1 6 l 7 ~ 16.02 12.16 15.54 12.89 
j (4.15) (10.82) (13.35) . 
Oi 3 71 1 3 ^ ~ 12.19 14.81 15.41 11.12 
(3:71) (9.90) (13.33) 
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Table 20: HS Groups with High Level of Intra-lndustry Trade 
3 group with high wBij 3 groups with low wBij 
Malaysia 85(26.37), 84(4.16), 72(1.90)，90(0.61). 
54(2.49) 87(0.44) 
Thailand 84(14.12), 85(10.82). 39(0.84)，94(0.75) 
73(1.25) 55(0.63) 
Philippines 85(18.76)，84(5.06)， 39(0.91)，54(0.59)， 
74(2.55) 95(0.44) 
Indonesia 29(1.75), 85(1.38)，32(1.36). 
72(1.69).39(1.49) | 48(0.86) 
Note: 1. figures in parentheses is the hare of intra-industry (%). _ 〜 „丨 „ thoronf w^ziR nanpr & 
2. HS29 :organic chemicals. HS32: Tanning or dyeing extrac^. Hsp9; Plast丨cs S ^ ^ ^ e r e o f H ^ g ^ a ^ ^ ^ ^ f 
paperboard. HS54:man-made filaments. HS55:man-made staple fibres H S ^ r o n & stee丨口=73^二 =，o f 
rron & sted. HS74: copper & articles thereof. HS84: machinery & mechanical appl ian^. 
m a c h i n e r y & equipments. HS87: vehicles. HS90: optical & precision instruments. HS94. fumrture. HS95. 
toys & sports requisites. 
Table 21: Average Level of Intra-lndustry Trade by Section 。。 
Malaysia Thailand Philippines Indonesia_ 
Chemicals ： = 
Manufactured 4.39 3.22 4.86 3.18 





Miscellaneous 0.61 1.58 0.44 -
manufactured 
articles L -J 
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Table 22: Variable Definition 
IIT The share of intra-industry trade in total trade flow ( B j * ) . 
I Taiwan current direct investment in Asean-4. 
CI Cumulative Taiwan direct investment in Asean-4 
II Cumulative inward direct investment from Asean-4. 
Y* Per capita income ratio between Asean-4 and Taiwan 
(divide per capita income of Taiwan by that of Asean-4). 
Dum1 Dummy variable on intercept term of Malaysia. 
Dum2 Dummy variable on intercept term of Thailand. 
Dum3 Dummy variable on intercept term of the Philippines. 
Dum4 Dummy variable on intercept term of Indonesia 
Dum5 Dummy variable on CI in Malaysia. 
Dum6 Dummy variable on CI in Thailand. 
Dum7 Dummy variable on CI in the Philippines. 
Dum8 Dummy variable on CI in Indonesia. 
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Table 23: Test on Dummy Variables 
.— - - . — — 
IIT = a + bit + cClt-1 + dllt-1 + eY*t 
1) Test dummy variable on intercept term: 
(a) IIT= a + bit + C C I M + dllt-I + eY*T + dum1 + dum2 + dumS 
test dum1=dum2 
dum2=dum3 
F-value = 0.81 d.f. =2, 12 
F* = 3.88 
(b) IIT= a + bit + cClt.1 + dllt-i + eY*T + dum2 + dumS + dum4 
test dum2=dum3 
dum3=dum4 
F-value =4.92 d.f. =2，12 
F* = 3.88 
2) Test dummy variables on accumulative Taiwan investment 




F-value =1.91 d.f = 3, 11 
F* = 3.59 
(b). IIT= a + bit + cClt-1 + dllt-1 + eY*T + dum4 + dum8 
test dum8=0 
F-value =0.759 d.f = 3, 11 
F* = 3.59 






Statistical Result of Pooled Cross-Section Time-Series Estimation 
on Intra-lndustry Trade 
IIT = a + dum4 + bit + cCIm + dllt-i + eY*T 
a = -0.226 t= (-3.92)* 
0 
dum4 = -0.12 t= (-5.12)* 
b = -0.06 t= (-7.69)* 
c = 0.15 t= (14.28)* 
d = 0.10 t= (3.79)* 
e = 0.32 t= (4.89)* 
Buse R2=0.96 
Note: * indicates significant at 5% level. 
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CHAPTER 7 
卜 MUTUAL COMPETITION IN EXPORTS MARKET: 
EXPORT SIMILARITY INDEX 
I 
7 . 1 . Overview 
W i t h expanding exports to Asean-4 induced b y 
Taiwan's outward investment, the heavy reliance on 
traditional export market - the USA has been reduced. A s 
Taiwan's exports diversify away from the USA, they found 
new m a r k e t s in European countries, Southeast Asia and 
Mainland C h i n a . The effects of the US economic 
depression and protectionism on Taiwan exports would be 
smaller than before. On the other hand, there is large 
foreign capital flow to Asean-4 leading to rapid economic 
g r o w t h . Asean-4 is becoming a Taiwan's potential rival 
in the third-country market, especially in the US m a r k e t . 
While Taiwan's exports to the USA is decreasing, Asean-
4,s exports to the USA is increasing. 
The export similarity index is used to see the 
changes in export compositions of Taiwan and A s e a n - 4 . 
Export composition reflects basic force of comparative 
advantage. Export similarity is useful to access the 
degree of similarity in economic structure of two 
countries (or groups of countries). The higher the 
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export similarity index, the more similar the 
m a n u f a c t u r e d exports structure of the two countries. 
7 . 2 . Export Similarity Index 
The export similarity proposed b y Finger and Kreinin 
(1979) is defined by the formula 
Sab = S min[尤•(。。)’ 100 (14) 
i 
w h e r e Sab is export similarity of manufactured goods of 
country a and b exported to country c, Xi(ac), Xi(bc) is 
the share of commodity i in a,s, b's exports to country c 
respectively. The value of S^^ ranges from 0 to 1. The 
lower the value of Sab, the higher the degree of 
dissimilarity, and there is high degree of specialization 
b e t w e e n country a and b in exported goods to market c. 
In contrast, high value of S 让 means the greater 
competition between country a and b in country c, since 
there is low degree of specialization between country a 
and b . ' 
From the export similarity index, we can see whether 
industrialization of Asean-4 tracts that of Taiwan and 
the difference of the exports structure of nature-
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resource-rich Asean-4 and that of nature-resource-poor 
Taiwan. Since the USA is the largest export market of 
Taiwan and Asean-4, composition of exports of Taiwan and 
Asean-4 to the USA is a good indicator to calculate 
export similarity. 
7.3. Data Source 
The data were from、、〇ECD" commodity trade statistics 
1965-1991, as data of non-UN members Taiwan were 
available here. Since some years of Taiwan's trade data 
were not available at three-digit level, two-digit SITC 
level is used to calculate the index of similarity. We 
mainly analyze the manufactured goods (SITC 5-8), which 
were divided into 36 categories. Although the absolute 
value of index calculated by two-digit level would be 
higher than that calculated by three-digit level, we 
mainly focus on the relative changes of trend. United 
Stated is chosen as the base country. That is, we 
compare the similarity of exports to United Stated of 
Taiwan and Asean-4. 
7.4. Kmpirica] T^fisults and Implication 
The higher similarity index over time suggests not 
only greater competition between Taiwan and Asean-4 in 
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-i the US m a r k e t but also that the economic structures of 
Asean-4 are coming closer to that of T a i w a n . 
Furthermore； Asean-4 export pattern has become m o r e 
similar to that of Taiwan, implying fast growth and 
industrialisation of Asean-4 economy. The similarity 
indices of export structure of Asean-4 in any y e a r with 
Taiwan in that year or any other year are shown in 
Tables 25.1-25.4. 
The similarity in export structure can be seen b y 
examining the elements of the principal diagonal. A n 
increasing trend from left to right indicates increasing 
similarity in export structure (convergence). From the 
principle diagonal； there are evidences of convergence of 
Taiwan and Indonesia (from 11.42 in 1965 to 43.75 in 
1991), Taiwan and Malaysia (from 6.9 in 1965 to 50.14 in 
1991), and Taiwan and Thailand (from 10.56 in 1965 to 
75 35 in 1991) but no strong evidence of convergence of 
Taiwan and the Philippines in export structure. . 
However, the increasing trends are not consistent 
over time. The indices of Taiwan and Indonesia, Malaysia 
and Thailand declined significantly in 1980. This can be 
explain b y the fact that Taiwan's export structure itself 
changed considerably during 1980-1986. We can also 
interpret the convergence from the row of 1991. The row 
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of 1991 in Tables 25.1-25.4 shows export structures of 
Indonesia (from 5.78 in 1965 to 43.75 in 1991), Malaysia 
(from 5.29 in 1965 to 50.04 in 1991), Thailand (from 9.59 
in 1965 to 75.35 in 1991) and even the Philippines (from 
18.03 in 1965 to 53.23 in 1991) are converging to that of 
T a i w a n . The result- may be explain by the following 
reasons： First, There is certain degree of product 
overlapping in export of Taiwan and Asean-4 since Taiwan 
exports part of its products (more c a p i t a l t e c h n o l o g y -
intensive) in the same rung of export ladder as Asean-4 
(more labor-intensive). This suggests that Taiwan have 
moved up the export ladder slowly. It still maintains a 
position on the lower rung occupied by Asean-4 while 
securing a position in higher rungs. The slow movement 
m a y be due to Taiwan has upgraded the products toward 
high value-added for exports within the same product 
group. Therefore, the similarity of Taiwan and Asean-4 
appears in the same product group. Second, The exports 
of nature-resource manufactured products, SITC63 (wood 
manufactures), 66 (non-metallic mineral manufactures), 
and 68 (non-ferrous metals) of Asean-4 tend to decrease 
their share in total manufactured goods over time. On 
the other hand, the exports of SITC77 (electrical 
machinery) and 84 (clothing & accessories) for Indonesia, 
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SITC76 (telecommunications & sound equipment)• 77 and 84 
for Malaysia, ‘SITC77, 84 for the Philippines, and SITC76' 
77, 84, 89 (miscellaneous manufactures) for Thailand are 
increasing over time. This indicates the 
industrialization of Asean-4 shifting from nature-
resource manufacturing to more labor-intensive 
manufacturing. We should note that direct foreign 
investment plays very important role in industrialization 
of Asean-4. Moreover, Taiwan is one of the main capital 
exporter to Asean-4. Thus, it is not unreasonable to say 
that Taiwan's direct foreign investment in Asean-4 would 
increase export similarity of Asean-4 and Taiwan. As 
some Taiwanese firms shipped their products which were 
exported from Taiwan before directly from Asean-4 to the 
US market, the export similarity between Taiwan and 
Asean-4 increases. 
Although the competition between Taiwan and Asean-4 
is getting stronger, there is some evidence of lags 
behind for these countries from the column 1991. Since 
the highest index of Taiwan (1970)- Indonesia (1991)' say 
63.36 %； there is around 20 years lags behind Taiwan. 
There is weak evidence of 5 years lags since the highest 
index of Taiwan(1986) -Malaysia (1991) (51.83%). .For the 
Philippines, there is 10 years lags behind Taiwan since 
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the index of Taiwan (1980)- the Philippines(1991) is 
h i g h e s t (57.09) . There is no evidence of lags .between 
T a i w a n and T h a i l a n d . 
Shortly speaking； Asean-4 follows the pattern of 
industrialization of Taiwan. This indicates that the 
rapid expansion of exports by the Asean-4 was making them -
p o t e n t i a l competitors of Taiwan since the specialization 
b e t w e e n Taiwan and Asean-4 is decreasing, especially for 
p r o d u c t s to the US market. At present, Taiwan still make 
efforts to upgrade its economic structure toward high-
v a l u e d p r o d u c t i o n . To increase the dissimilarity and 
specialization with Asean-4, Taiwan should shed the 
comparatively disadvantage in labor-intensive industries 
off quickly and keep developing comparatively advantage 
in human-, capital- and technology- intensive industries, 
i.e., keep climbing the upper rung of the ladder and not 
b e caught up b y Asean-4. • 
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Table 25.1: Export Similarity Matrix, Taiwan-Indonesia 
(wi th Taiwan = 100) 
^^^^^^ Indonesia 
T a i w S " ^ - - ^ ^ ^ 1965 1970 1973 1976 1980 1986 1991 
1965 11.42 NA 20.27 23.15 21.77 64.03 56.76 
1970 6.12 NA 21.84 19.75 16.87 45.52 63.36 
- 1973 5.55 NA 21.27 20.18 14.16 34.14 51.32 
1976 5.59 NA 21.31 21.15 13.99 37.49 56.96 
1980 5.51 NA 7.32 10.83 17.59 30.10 59.18 
1986 5.7 NA 7.86 10.13 17.41 24.07 53.41 
1991 5.78 NA 8.42 9.11 18.35 20.39 43.75 
Table 25.2: Export Similarity Matrix, Taiwan-Malaysia 
(with Taiwan = 100) 
1965 1970 1973 1976 1980 1986 1 9 9 ^ 
^ ^ 1098 i l i l 16JL6 ^ 21.87 23.66 
1970 6.38 10.67 40.88 36.20 8.52 20.72 23.62 
1973 6.37 11.74 39.59 41.93 8.69 20.83 23.92 
1976 6 27 12.55 40.15 40.73 8.57 20.26 20.88 
1980 6 28 9.51 11.48 8.62 20.65 40.34 49.10 
1986 6 43 8.43 10.43 7.94 22.15 40.19 51.83 
1991 5.29 6.86 9.76 7.23 22.96 3.5.90 50.04 
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Table 25.3: Export Similarity Matrix, Taiwan-The Philippines 
(with Taiwan = 100) 
— P h i l i p p i n e s ‘ 
T a i w S r ^ - ^ . . ^ 1965 1970 1973 1976 1980 1986 1991 
1965 61.80 63.94 70.86 63.03 43.47 36.97 35.53 
1970 45.62 49.47 55.74 77.51 47.72 48.58 48.28 
1973 33.65 38.63 43.81 66.96 45.25 38.82 39.65 
1976 36.62 40.16 44.15 64.18 41.03 36.99 36.41 
1980 27.89 32.29 35.73 44.79 52.92 48.79 57.09 
1986 21.44 26.25 29.95 38.83 50.16 46.83 55.24 
1991 18.03 22.53 26.80 34.65 48.76 45.30 53.23 
m 
Table 25.4: Export Similarity Matrix, Taiwan-Thailand 
(with Taiwan = 100) 
Thailand 〜。， i … 
1965 1970 1973 1976 1980 1986 
— N A s T n 4815 28：60 47.79 35.71 
1970 8.85 NA 42.15 39.64 26.46 43.34 40.10 
1973 8 7 NA 32.56 39.06 25.9 46.17 42.91 
了 6 6.77 NA 35.35 39.99 24.68 37.58 33.81 
1980 9.74 NA 31.44 34.29 34.42 55.40 69.43 
1986 9 89 NA 25.27 28.76 36.49 57.40 74.14 
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Both Taiwan and Asean-4 have been through structural 
adjustments since mid-1980s. Taiwan was losing its 
competitiveness in exports of relatively labor-intensive 
products which have created economic miracle for Taiwan 
in last 2 decades. In order to increase the 
competitiveness of exports, Taiwan has to upgrade its 
local industry towards the production of more technology-
and human-capital intensive goods. After receiving 
direct foreign investment concentrating in labor-
intensive industries for many years, Taiwan relocates its 
labor-intensive industries to neighboring developing 
countries such as Mainland China, Asean-4 and Vietnam. 
At the same time, Asean-4 were keen to attract foreign 
capital to develop their industries through providing 
many favorable measures to foreign investors. Taiwanese 
firms established overseas production facilities in 
Asean-4 for the purpose of exporting products to third 
countries or back to Taiwan. 
The difference in the stock of capital and 
technology between Taiwan and Asean-4 has induced direct 
foreign investment which in turn stimulates significant 
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trade flows between each other. The empirical analysis 
shows that Taiwan's direct investment is a crucial factor 
to the dramatic increase in trade flows between Taiwan 
and A s e a n - 4 . This is attributed to the fact that 
Taiwan's direct investment in Asean-4 strengthens the 
comparative advantage for both Taiwan and Asean-4. 
Although the trade flows increased, the components 
of trade have changed. There is increasing intra-
industry trade between Taiwan and Asean-4. This result 
is due to vertical integration with Asean-4 ‘through 
Taiwan's direct investment. Difference in factor 
endowment between Taiwan and Asean-4 determines the 
direction of intra-industry trade flow of differentiated 
p r o d u c t s . This leads to a large trade flow in industrial 
g o o d s . Obviously, Taiwan and Asean-4 are on the 
different stages of industrialisation and rungs of 
comparative advantage. The difference in 
industrialization are complementary for their economic 
development and industrialisation. Therefore, a 
continuous closer relationship and interdependence 
between Taiwan and Asean-4 is expected in the coming 
d e c a d e . 
Besides the areas of complementarity； there are also 
areas of competitiveness of Taiwan and Asean-4, 
m 
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especially in exports to the USA. While Taiwan is moving 
slowly on the upper export escalator, Asian^ is also 
joining the lower escalator. To avoid being caught up, 
Taiwan should pay more effort to upgrade its export to 
capital- & technology products. ‘ 
Generally speaking, Taiwan's direct foreign 
investment in Asean-4 are encouraged by the openness of 
both Taiwan and Asean-4. Outward-oriented trade and 
investment policies of Taiwan and Asean-4 help attract 
Taiwan's direct foreign investment into Asean-4 and 
stimulate trade flows. The mutual complementary 
relationship in industrial production is strengthened. 
Moreover, increasing trade flow reflected the closer 
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